Devoted  to  Civil  Engineering  and  Contracting.  McCraw  Hill  Publishing  Company,  Inc. 


1 

Beginning 

a  series  of  articles  on 


Starting  subway  ronstrurtion  on  8th  Ave.  nrar  116th  &  where 
work  it  romplirated  by  the  necessity  of  underpinning  the  colunns 
of  the  high  elevated  railway  and  the  tracks  of  the  surface  line 


New  York’s  New  Subway  System 


In  this  issue:  The  Planning  of  New  York’s  Third  Subway  System 


The  Floor  of  Industrial  America 


Throughout  industrial  America,  wherever  a  demand 
exists  for  Poors  that  must  withstand  the  maximum  of 
rough  use  and  abuse,  regardless  of  conditions,  Krcclitc  Wood 
Blr.cks  are  recognized  as  the  uUimate  in  toughness,  strength, 
endurance,  economy  and  service. 

An  outstanding  example  is  found  in  the  country’s  greatest 
printing  plants  where  floors  are  called  upon  to  carry  machinery 
and  materials  of  enormous  weight;  to  withstand  the  tremen¬ 
dous  vibration  of  giant  presses  running  at  terrific  speeds;  to 
bear  strains  of  ceaseless  trucking  and  to  defy  even  the  repeated 
attacks  of  molten  metal  spilled  in  stereotyping  and  typecast¬ 
ing.  Representative  of  the  many  big  printing  and  publishing 
organizations  using  Kreolite  Wood  Block  Floors  are: 


Crowc^ll  Publifthinfp  Cc. 
liearnt  Publifthing  Co. 

Ginn  A  Cc • 

R.  R.  Donnelly  A  Sona 
Co. 


Chicago  Tribune 
New  York  Tribune 
Chicago  Herald  A 
Examiner 

Philadelphia  Public 
Ledger 


Manufacturers  in  all  branches  of  industry 
have  permanently  solved  their  floorinR  prob 
Icms  with  Kreolite  Wood  Block  Floors. 

Kreolite  Engineers  will  study  your  needs  and 
make  recommendations  without  any  obliga 
tion  whatever  to  you. 


The  Jennison-Wrij^ht 
Company 

Toledo,  Ohio 

Branchrx  in  All  Large  Cities 

Krroliic  Redwood  Floors 
Krcc^Ur  Redwooi  Block  Floors  are  smooth  and  endur* 
ing.  They  are  particularly  adapted  to  oftire  buildings, 
hotels,  department  stores,  hospitals,  schools,  and 
textile  mills. 
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Water-Works  Papers 

UTSTANDING  amonpr  the  many  papers  read  before 
the  American  Water  Works  Association  at  Buffalo 
l:..-^t  week  was  one  by  Prof.  A.  N.  Talbot  in  which  he 
reported  at  length  the  results  of  a  unique  series  of 
tests  on  the  strength  of  cast-iron  pipe.  It  is  hoped  that 
this  will  be  only  the  beginning  of  comparative  tests  of 
pipe  cast  by  the  old  and  new  methods.  Cast-iron  pipe 
makes  up  so  large  a  part  of  the  capital  investment  in  a 
water-works  system  that  it  deserves  far  more  disinter¬ 
ested  scientific  study  than  it  has  received.  The  con¬ 
vention  program  included  three  other  papers  dealing 
with  cast-iron  pipe  as  a  material  and  one  on  two  mains 
in  wide  .streets,  besides  several  dealing  with  other  parts 
of  the  distribution  system.  Summaries  of  these  papers, 
scattered  through  the  program,  are  brought  together 
elsewhere  in  this  issue  together  with  groups  of  papers 
on  other  of  the  principal  elements  in  water-works 
systems. 

Plant  Plan  Study 

CONOMIC  studies  of  construction  plant  planning 
are  infrequently  enough  given  publicity  to  lend  an 
asiiect  of  novelty  to  the  article  in  this  issue  on  the 
Harris-Newmark  building  in  Los  Angeles.  This  w’as 
an  operation  completely  typical  of  city  conditions — a 
building  on  heavy  traffic  streets  with  no  .space  outside 
its  walls  for  materials  or  construction  operations. 
Almost,  it  seemed,  there  were  no  alternatives  for  the 
contractor;  to  get  his  materials  into  the  building  as 
he  could  manage  and  there  work  them  up  as  best  he 
was  able,  of  their  mere  selves,  seemed  enough  of  a 
ta.sk  without  searching  for  economic  refinements  of 
routing  and  manipulation.  In  disclosing  the  error  of 
this  assumption  lies  the  fundamental  value  of  the 
article.  It  proves  that  here  under  the  most  restricted 
conditions  wdth  freedom  of  action  curtailed  in  almost 
every  direction,  there  was  an  economic  choice  of  plant 
location,  plant  units  and  routing  of  materials.  It  proves 
that  there  was  not  only  one  but  several  alternatives 
free  to  the  contractor  and  that  it  required  only  technical 
acumen  and  search  to  find  them  and  to  choose  that 
which  seemed  the  best.  These  lessons  transcend  any 
other  value  which  the  analysis  offers  outside  the  specific 
case  for  which  it  was  worked  out. 

A  Fruitful  Traffic  Survey 

ELDOM  has  a  traffic  survey  materialized  as  a  definite 
road  construction  program  so  quickly  as  in  Cook 
County.  This  county,  with  its  great  city  of  Chicago, 
undertook  late  in  1924,  with  the  counsel  and  the  aid  of 
the  Bureau  of  Public  Roads,  to  determine  by  survey 
the  nature  of  its  traffic  problem.  The  report  of  the 
findings  and  the  actions  taken  to  meet  the  demands 
which  they  showed  to  exist  has  recently  been  published. 
As  a  matter  of  news  this  publication  is  lat.-^ — the  im¬ 
provement  program  and  indeed  the  actual  road  construc¬ 
tion  antedate  the  report  by  more  than  a  year — but  it 


gives  for  the  first  time  the  official  record.  And  it  is  a 
notable  one.  Aside  from  the  technics  of  the  survey 
methods  and  the  analysis  of  the  results  there  is  major 
interest  in  the  fact  that  investigation  has  been  trans¬ 
lated  immediately  into  constructive  action.  This  re¬ 
quired  the  co-operation  and  co-ordination  of  the  U.  S. 
Bureau  of  Public  Roads,  the  Illinois  Department  of 
Highways,  the  Cook  County  Highway  Department  and 
the  Chicago  Plan  Commission,  four  agencies  having 
separate  and  partial  juri.sdiction  in  any  unified  regional 
road  system,  in  a  common  program.  In  substance  agree¬ 
ment  w'as  arrived  at  and  con.struction  was  inaugurated 
in  a  few’  months.  Today  Chicago  and  Cook  County  are 
“set”  on  a  regional  plan  of  highway  and  street  improve¬ 
ment  which  promises  a  relief  in  traffic  congestion  that 
goes  beyond  anything  contemplated  in  other  than  a  few 
communities.  The  significance  of  this  fact  lies  in  the 
inspiration  which  it  gives  other  urban  and  suburban 
regions  of  heavy  intercommunicating  travel.  They  can 
do  as  much 'by  the  same  means  that  this  report  of  the 
Cook  County  traffic  survey  explains  .so  clearly. 

Mechanizing  Building 

ONVICTION  that  building  construction  has  lagged 
in  employing  labor  saving  machinery  is  being 
rather  commonly  expressed.  Indeed  much  of  the 
critici.sm  is  censorious.  A  fraction  is  palpably  irritable. 
General  dearth  of  skilled  workmen  at  the  peak  demand 
and  tne  grip  of  organized  labor  on  the  building  trades 
have  created  a  fractious  attitude  of  mind.  It  is  a 
natural  enough  condition,  but  constructors  should  not 
let  it  carry  away  their  logic  or  knowledge  of  technical 
facts.  Skilled  labor  predominates  in  building  construc¬ 
tion.  Common  labor  holds  the  rank  in  most  other 
engineering  construction  operations.  The  opportunity 
to  substitute  mechanical  for  manual  operations  in  these 
tw’o  classes  of  labor  is  quite  different  and  the  economy 
of  doing  so  vastly  less  certain  in  the  case  of  skilled 
labor  where  nicety  of  manipulation  and  not  output 
volume  is  chiefly  required.  But  as  conditions  are,  there 
is  no  lack  of  evidence  of  the  mechanization  of  building 
construction  operations.  Virtually  all  carrying  and 
hoi.sting  IS  machine  performed.  Concrete  mixing  and 
placing  is  largely  mechanical.  Pneumatic  tools  have 
revolutionized  the  assembling  of  steel  frames.  The  job 
saw  mill  takes  much  of  the  form  construction  away 
from  the  carpenter.  And,  a  fact  which  is  not  always 
counted  to  the  credit  of  mechanical  processes  in  build¬ 
ing,  mill-built  units  are  many  and  are  constantly  in¬ 
creasing  in  number  and  mounting  in  size.  These  facts 
are  not  reasons  for  resting  content  with  the  present 
mechanization  of  building  operations;  imstoad  they  are 
encouragement  for  further  invention,  but  they  dismiss 
much  of  the  hypercriticism  which  on  occasion  is  being 
heaped  on  the  building  constructor.  Let  the  machine 
designer  not  despair  that  his  invention,  if  worthy,  will 
fall  useless  by  the  neglect  and  lack  of  enterprise  of  the 
professional  builder. 
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Using  Nature  Best 

VERY  80  often  a  great  furore  is  raised  by  “nature- 
lovers”  because  of  the  invasion  of  some  natural 
beauty  spot  by  the  utilitarian  hand  of  the  engineer. 
Hetch  Hetchy,  bringing  water  to  a  great  city,  is  de¬ 
nounced  as  the  ruination  of  a  garden  valley,  or  a  proper 
development  of  New  York  State  water  power  is  blocked 
by  an  unreasoning  clamor  for  damless  rivers.  Hap¬ 
piness  for  the  majority,  the  obvious  proper  end  of  life, 
is  assumed  to  lie  in  certain  superficial  aesthetic  satis¬ 
factions.  He  who  would  destroy  them  or  even  utilize 
them,  no  matter  to  what  end,  is  an  enemy  to  the  spir¬ 
itual  development  of  man,  the  devil’s  advocate  of 
materialism.  Engineers,  of  course,  know  how  false  is 
such  theory,  but  they  do  not  often  have  a  chance 
to  demonstrate  its  falsity  to  its  disciples.  It  must 
have  been  some  satisfaction,  therefore,  to  0.  C. 
Merrill,  the  executive  secretary  of  the  Federal  Power 
Commission,  to  be  able  to  do  so  at  the  National  Con¬ 
ference  on  State  Parks  last  Monday  at  Hot  Springs, 
Ark.  Mr.  Merrill  there  made  it  plain  to  such  “nature 
lovers”  as  were  present  that  there  are  larger  and  wider 
spiritual  gratifications  than  the  sight  of  a  waterfall 
or  the  peace  of  the  big  woods  and  that  quite  conceivably 
more  people  might  gain  more  happiness  through  the 
cheap  and  widespread  distribution  of  power  from  a 
mountain  stream  that  from  merely  looking  at  it.  Util¬ 
ization  of  these  lovely  natural  resources,  he  indicated, 
is  not  necessarily  the  gross  commercial  endeavor  it  is 
so  freely  assumed  to  be;  it  may  be,  and  generally  is,  a 
private,  or  even  a  public,  concentration  of  effort  for 
the  communal  good,  in  the  forwarding  of  which  the 
promoters  profit  only  as  the  public  does.  Too  often 
these  truths  are  forgotten,  too  often  a  selfish  sort  of 
primitivism  is  glorified  into  something  desirable  by 
those  who  see  in  anything  practical  only  something 
profitable  to  the  few.  A  little  study  of  the  interweav¬ 
ing  of  society  would  soon  show  that  nature  may  serve 
best  when  it  serves  through  man’s  mechanisms. 

Construction  Textbooks  Wanted 

OURSES  in  engineering  construction  are  announced 
by  a  number  of  the  state  universities,  due  prob¬ 
ably  to  the  increasing  notice  given  to  construction  as 
an  industry.  Whatever  its  impulse  there  need  be  no 
apology  for  the  action.  If  excuses  are  in  order  they  are 
demanded  rather  by  the  fact  that  it  has  taken  so  long 
to  start  in  our  engineering  schools  real  training  in  con¬ 
struction  methods.  It  is  not  forgotten,  in  making  this 
assertion,  that  college  engineering  courses  have  some 
touch  of  construction  but  it  is  construction  in  the  sense 
of  composition  of  structures  and  definition  of  materials 
and  only  slightly  construction  in  the  sense  of  means  for 
and  methods  of  fabricating  structures.  In  this  latter 
phase  or  part  of  construction  lies  the  new  task  for  the 
technical  schools,  and  they  find  themselves  confronted 
with  the  difficulty  of  having  scant  text  for  teaching. 
Last  winter  at  the  road  conventions  at  Chicago  both 
contractors  and  educators  testified  to  the  lack  of  books 
which  treated  on  the  technique  of  construction.  The 
fact  has  to  be  admitted.  There  are  writings,  indeed  a 
vast  volume,  but  there  are  few  treatises  or  manuals 
which  assemble  and  co-ordinate  the  information  on  con¬ 
struction  technics.  On  construction  economics  some¬ 
what  better  has  been  done  by  a  little  group  of  writers 
but  the  field  lacks  much  of  being  occupied.  Without 


text,  as  they  pointed  out  at  Chicago,  instructors  are 
handicapped,  for  they  have  not,  and  generally  cannot 
have,  the  range  of  experience  which  equips  them  to  in¬ 
struct  from  their  own  knowledge.  Today  the  librarv 
shelves  are  virtually  bare  of  usable  texts  on  construction. 

It  is  the  task  of  practical  constructors  to  fill  the  vacant 
space.  Until  they  do  they  may  not  jibe  at  the  theo¬ 
retical  instruction,  or  no  instruction,  in  construction 
now  had  by  pupils  in  engineering  schools. 

Greater  Community  Needs 

OMMUNITY  needs  are  growing  to  gigantic  propor¬ 
tions.  No  more  striking  demonstration  of  this 
truth  could  be  found  that  New  York’s  new  subway 
system,  whose  general  planning  is  outlined  in  this  issue. 
The  undertaking  is  beyond  precedent  in  magnitude 
among  municipal  works;  yet  its  purpose  is  not  to 
provide  a  new  service,  but  merely  to  extend  a  service 
already  existing. 

In  building  its  third  rapid-transit  system  the  metrop¬ 
olis  of  the  Western  world  is  incurring  a  cost  greater 
than  city,  state  or  nation  ever  before  has  faced  for 
any  single  peaceful  undertaking,  unless  perhaps  the 
kingdom  of  the  East  surpassed  thte  financial  venture 
at  the  time  when  it  built  its  Great  Wall,  many  centuries 
ago.  To  measure  it  by  modern  undertakings:  the  cost 
of  the  new  57  miles  of  city  railway  now  under  construc¬ 
tion  would  build  a  complete  transcontinental  railroad,  or 
another  Isthmian  canal,  and  still  leave  a  balance. 

There  is  a  broad  significance  in  the  huge  cost  of  the 
enterprise.  Many  battles  have  raged  around  the  project 
since  the  first  planning  was  entered  upon  seven  or 
eight  years  ago ;  even  today  there  are  contentions  about 
it,  as  for  instance  concerning  the  financial  program. 
It  is  more  than  probable  that  when  the  system  is  com¬ 
pleted,  we  may  look  back  and  discern  a  loss  of  time 
amounting  to  five  or  ten  years  in  its  final  realization, 
due  to  the  delay  resulting  from  such  contentions.  This 
same  condition  characterizes  every  modern  public  serv¬ 
ice  undertaking  of  magnitude.  The  basal  cause  is  that 
general  understanding  of  community  investment  needs 
develops  very  slowly,  and  lags  far  behind  the  growth  of 
the  physical  need  itself. 

The  public  is  apt  to  stand  aghast  at  cost  estimates 
for  great  works,  even  long  after  there  is  clear  proof  of 
their  absolute  necessity.  Engineers  themselves  exhibit 
to  a  surprising  degree  this  reluctance  to  think  ahead  in 
large  money  units.  In  the  New  York  district  itself,  for 
example,  the  estimate  for  an  arterial  bridge  across  the 
Hudson  River,  and  still  more  recently  those  for  suburban 
commuters’  transit  lines  to  west  and  north,  have  been 
received  with  unbelieving  apathy,  because  of  the  start¬ 
lingly  high  cost  figures,  and  engineers  voiced  this  feeling 
more  outspokenly  than  did  men  of  the  general  public. 
The  same  phenomenon  is  exhibited  in  other  communi¬ 
ties — for  one  thing  at  Chicago,  where  the  cleaning  of 
the  Augean  stable  of  antiquated  sewerage  has  often 
been  decried  as  impossible,  because  of  its  great  cost. 

We  need  in  many  ways  to  free  our  minds  from  the 
fettering  habit  of  thinking  too  timidly  about  community 
investments.  When  we  appreciate  better  that  huge  out¬ 
lays  of  money  are  necessary  to  keep  our  community 
machinery  in  a  state  of  decent  efficiency,  we  will  be  able 
to  make  faster  progress.  To  this  end  it  is  helpful  to 
reflect  on  the  outlay  of  some  five  hundred  million  dollars 
for  an  additional  subway  rapid-transit  line  in  New 
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York  City.  It  can  serve  to  quicken  our  understanding 
ol'  the  urgency  of  large  enterprises  for  public  service. 

There  are  other  aspects  of  this  great  rapid-transit 
project  that  invite  serious  reflection,  A  new  and  im¬ 
pressive  example  is  furnished  of  the  dominating  posi¬ 
tion  of  transportation  in  the  life  of  large  cities  today. 
The  pressure  of  street  traffic  problems  has  already 
taught  us  much  in  this  direction;  yet  it  is  probable 
that  few  fully  recognize  that  the  modern  city — small 
as  well  as  large — rests  quite  as  much  on  a  basis  of 
internal  passenger  transportation  as  the  cities  of  the 
middle  ages  existed  on  a  basis  of  defense  against  out- 
«5ide  attack.  Just  as  the  old-time  city  could  not  long 
survive,  or  at  all  events  could  not  flourish  commercially 
and  industrially  if  it  were  not  possessed  of  most  im- 
pr<  gnable  defenses,  so  there  can  be  no  great  future 
for  the  modern  city  that  neglects  to  develop  its  facili- 
tie.s  for  free  movement  of  its  people.  The  courageous 
replanning  of  thoroughfares,  widening  of  streets,  and 
cutting  of  new  ones,  that  has  been  carried  out  in  some 
cities  evidences  that  recognition  of  this  truth  is  not 
uncommon.  But  so  rapid  is  the  evolution  of  trans¬ 
portation  demand  in  recent  times  that  even  the  most 
active  efforts  in  street  improvement  have  nowhere  even 
remotely  approached  the  needs. 

How  city  development  is  hampered  by  limits  fixed 
many  generations  ago  also  has  a  profound  reaction  on 
the  New  Y’ork  rapid-transit  situation.  The  city  is  ap¬ 
proaching  the  point  where  the  street  space  available  in 
its  central  district  will  no  longer  suffice.  Certainly  no 
more  rapid-transit  facilities  can  be  compressed  into 
the  narrow  central  belt  of  Manhattan,  along  w’hich  its 
governing  authorities  have  ever  centralized  its  transit 
a;teries.  Room  is  still  available  along  the  eastern  and 
western  borders  of  the  island,  but  to  utilize  this  space 
will  mean  extensive  outw’ard  spreading  of  those  elements 
of  business  now  concentrated  along  the  axis,  coupled 
with  much  more  extensive  development  of  transverse 
transportation  than  has  yet  been  attempted — altogether 
a  wholesale  readjustment  of  the  city. 

Decentralization  holds  out  one  hope  for  relieving 
transit  conditions  and  reducing  the  cost  of  city  pas- 
.senger  transportation.  Unfortunately,  it  is  a  most 
flifficult  doctrine  to  popularize  and  to  apply.  Equally 
unfortunate  is  the  fact  that  no  one  definitely  knows 
how  it  would  result — whether  it  might  not  increase  the 
total  amount  of  transportation  required  more  than  it 
would  decrease  its  concentration.  Another  possible 
remedy  lies  in  the  evolution  of  better  methods  of  pas¬ 
senger  transportation.  At  best  the  present  types  of 
rapid-transit  railway,  with  widely  spaced,  infrequent 
transportation  units,  have  a  low  efficiency.  But  the 
development  of  new  rapid  transit  methods,  if  such  may 
be  found,  is  still  in  the  future. 

The  plans  for  the  new  New  York  sy.stem  show  with 
tnly  minor  variations  a  close  duplication  of  the  system 
planned  thirty  years  ago.  Although  a  vast  amount  of 
planning  has  been  done  on  transit  problems  in  the 
intervening  time,  it  has  not  succeeded  in  bringing  to 
practical  application  any  method  differing  substantially 
from  that  known  and  put  into  practice  in  the  nineties. 
.Aside  from  the  as  yet  imperfectly  worked-out  system  of 
continuous  trains,  nothing  has  been  offered  in  the 
meantime  to  permit  of  realizing  materially  higher  pas¬ 
senger  capacity  than  the  conventional  system,  embodied 
in  its  highest  form  in  the  lines  now  under  construction. 


Returning  to  the  subject  of  the  huge  expenditure 
involved  in  the  new'  subw’ay  system,  it  is  remarkably 
interesting  to  learn  that  the  sy.stem  will  pay.  With  a 
fare  below  10  cents,  the  traffic  that  is  assured  will 
easily  and  dependably  pay  the  whole  cost  of  amortiza¬ 
tion  as  well  as  operation,  say  its  planners.  However, 
provided  a  proper  charge  can  be  placed  on  the  unearned 
increment  of  value  of  the  property  along  the  i.-w  lines, 
which  will  soar  in  price  through  their  construction,  the 
system  will  pay  on  a  lower  fare,  even  on  5  cents.  In 
this  view'  of  this  case,  account  is  taken  of  the  fact 
that  fully  half  of  the  cost  of  the  structure  of  these 
subways  represents  extra  expense  due  to  congested  city 
conditions.  It  seems  fair  that  the  property  creating 
these  conditions,  which  is  saved  from  depreciation  and 
in  addition  is  made  more  valuable  by  their  construction, 
should  contribute  to  their  co.st.  If  this  due  charge  can 
be  taken  care  of,  a  5-cent  fare  will  take  care  of  the 
remainder  of  the  co.st,  even  at  the  present-day  price 
level,  and  even  under  the  extreme  long-haul  conditions 
of  New  Y’ork  City  transportation.  Thus,  the  tremen¬ 
dous  daily  flux  and  reflux  of  the  population  of  a  large 
city  accomplishes  a  financial  magic  greater  than  most 
activities  of  world-wide  scope  and  import. 


Government’s  Place  in  Industry 

SOME  one,  by  report  the  late  President  Harding, 
originated  a  few  years  ago  the  phrase,  “Less  govern¬ 
ment  in  business,  more  business  in  government.”  As  a 
.slogan  for  a  march  against  a  dangerous  tendency  to¬ 
ward  communism  or  government  ow'nership,  this  was 
very  appealing.  The  sentiment  it  expressed  has  been 
well  carried  out  in  our  national  administration  for  the 
past  five  years,  but  like  all  political  issues,  the  pendulum 
may  sw'ing  too  far  the  other  way.  There  has  arisen 
now  a  .school  which  apparently  would  in  its  opposition 
to  communism  set  up  almost  anarchy.  That  i.s,  in  its 
true  definition,  absence  of  all  government.  They  not 
only  resent  the  undue  activities  of  government  in  the 
actual  doing  of  things  which  can  be.st  be  done  by  private 
enterprise,  but  they  attack  the  interest  the  government 
rhows  in  the  conduct  of  business.  To  such  extremi.sts 
there  is  no  apparent  need  of  government  at  alt,  except 
possibly  for  the  collection  of  such  negligible  taxes  as 
they  .seem  to  think  would  result  if  their  program  were 
carried  through  and  for  the  minor  details  of  police 
administration.  Such  gentlemen  would  do  well  to  sit 
down  some  day  and  read  up  a  little  on  economics.  They 
might,  for  instance,  go  over  a  new  book  on  economics 
just  published  by  Prof.  Edie,  of  Indiana  University. 
They  will  find  there,  for  instance,  that  this  unprejudiced 
.student  of  economics  lists  three  basic  factors  in  produc¬ 
tion,  land,  labor  and  capital.  This  is  the  cla.ssic  sub¬ 
division,  of  course.  But  he  lists  further  three  auxiliary 
factors,  management,  government  and  money,  and  he 
has  this  to  say  regarding  the  second  of  these  auxil¬ 
iaries:  “Government  is  not  a  burden  on  industry  but 
is  just  as  indispensable  a  factor  in  production  as  land, 
labor  or  capital.  Government  is  a  form  of  labor.  It 
renders  economic  serv'ices  neces.sary  to  modern  produc¬ 
tion.  By  protecting  property  rights,  enforcing  con¬ 
tracts,  regulating  competition  and  rendering  a  wide 
variety  of  economic  functions,  government  creates  util¬ 
ities,  contributes  to  the  making  of  physical  products  and 
supports  the  making  of  money  profits.  Government 
is  productive  enterprise  in  the  truest  sense  of  the  word.” 
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New  York’s  Third  Subway  Under  Construction 


New  Lines  to  Connect  Four  Boroughs — Duplex 
Trunk  Line  Through  City  and  Feeder  Lines 
to  Five  Outlying  Districts — Complicat¬ 
ing  Features  of  Track  Arrangement 
and  Local  Conditions — General 
Types  of  Construction 

(\  iwn-page  inset  plate  accompanies  this  article.) 


Beginning  a  series  of  articles  on  rapid-transit 
subu'ay  construction  now  in  progress  in  New  York, 
where  a  complete  new  network  of  lines  is  being 
added  to  those  built  in  1900-190i  and  1913-191S 
This  article  outlines  the  planning  of  the  new  system 
and  the  reason  for  the  leading  departures  from  thi 
design  of  the  earlier  subways.  Outstanding  feature- 
of  construction  will  be  described  in  later  articles. 


CONSTRUCTION  of  a  third  general  rapid-transit 
subway  system  was  begun  by  New  York  City  within 
the  past  year  and  is  proceeding  under  high  pressure. 
Contracts  for  about  $100,000,000  of  construction  have 
been  let  to  date.  This  undertaking  is  one  of  the  most 
remarkable  governmental  construction  enterprises  in 
history,  its  cost  being  greater  than  that  of  any  other 
single  municipal  undertaking  known.  Its  fixed  structure 
will  cost  more  than  $400,000,000,  and  nearly  $200,000,- 
000  w'ill  be  required  for  equipment  and  other  expendi¬ 
tures.  The  system  reaches  out  into  four  of  the  five 
boroughs  of  the  city  and  will  about  double  New  York’s 
subw’ay  facilities. 

Many  remarkable  features  are  found  in  the  work 
apart  from  size  and  cost.  Present-day  conditions  make 
much  more  severe  demands  on  the  subway  designer  and 
builder  than  those  of  25  years  ago,  when  the  first 
subw'ay  line  in  the  city  had  just  been  put  under  con¬ 
struction.  Natural  and  artificial  obstacles  —  under¬ 
ground  structures,  narrow  streets,  crossings  with  other 
.subways  and  tunnels  as  well  as  with  aqueduct  lines  and 
large  sewers — control  the  design  at  a  great  many  points, 
and  the  location  planning  and  structural  design  involve 
formidable  problems  in  consequence.  Special  considera¬ 
tions  of  operating  flexibility  and  of  the  passenger’s 
convenience  led  to  the  adoption  of  a  track  arrangement 
involving  several  cases  of  complicated  interweaving  of 
tracks  by  over  and  undercrossings.  Two-level  construc¬ 
tion  is  required  in  a  number  of  streets,  and  three  levels 
occur  at  .several  crossings.  These  and  other  comparisons 
with  earlier  subway  work  give  the  present  system  special 
technical  interest. 

Grmving  Traffic  Demand — Rapid-transit  demand  in 
New  York  City  has  grown  steadily  since  the  first  sub¬ 
way  lines  were  put  into  operation  in  1904.  For  about 
25  years  prior  to  that  time,  the  city  had  been  served 
by  elevated  railways,  w’hich  through  gradual  extension 
had  increased  to  about  82  miles  of  structure,  carrying 
about  194  miles  of  track.  The  subway  system  added  23 
miles  of  structure  with  about  70  miles  of  single  track, 
extended  within  the  next  few  years  to  a  total  of  76 
miles  of  track.  At  that  time,  the  elevated  railways 
were  operating  at  an  extreme  congestion  in  the  rush 
hours,  a  condition  made  worse  by  the  interference  caused 
by  change  from  steam  locomotives  to  multiple-unit  elec¬ 
tric  cars,  then  in  progress.  The  new  subway  lines, 
how’ever,  reached  a  substantially  similar  condition  of 
crowding  wdthin  five  or  six  years,  and  long  before  1913, 
when  the  second  system  of  subways  was  placed  under 
construction,  conditions  had  become  intolerable.  This 
second  system,  totaling  102,2  route  miles  (partly  subway 
and  partly  elevated)  or  341.7  single-track  miles,  was 
much  delayed  in  completion  by  the  war;  in  consequence. 


when  it  was  opened  to  traffic  in  1918,  it  relieved  condi¬ 
tions  for  only  a  short  time,  and  soon  was  as  fully  taxed 
by  the  growing  traffic  as  the  old  lines. 

It  was  at  once  evident  that  an  immediate  beginning 
should  be  made  on  further  extension  of  the  system,  not 
only  to  relieve  existing  traffic  congestion  but  also  to 
open  up  new  suburban  residential  territory  to  permit 
spread  of  the  population.  Moreover,  the  city’s  business 


FIG.  1— STREET  CONDITIONS  THAT  MAKE  SUBWAY 
WORK  DIFFICULT 

Under  the  high  elevated-railway  structure  In  Eighth  Ave¬ 
nue  near  116th  St.  The  subway  i.s  being  built  directly 
under  this  structure,  one  line  of  elevated  columns  resting  on 
the  subway  roof.  First  opening  of  street  shown :  at  present 
the  structure  at  this  point  is  nearly  finished. 

habits  had  in  the  two  preceding  decades  largely  read¬ 
justed  themselves  on  a  rapid-transit  basis,  as  the  great 
decrease  in  surface-car  traffic  made  evident.  Thus,  the 
growth  of  rapid-transit  demand  was  dependent  not  only 
on  increase  of  population  and  built-up  area,  but  also  on 
increased  rapid-transit  demand  per  capita.  Present 
rapid-transit  traffic  is  about  270  rides  per  capita  per 
year,  as  against  180  surface-car  rides  per  capita  (total 
rides  450  per  capita).  Of  the  rapid-transit  traffic  about 
60  to  65  per  cent  is  subway  and  the  remainder  elevated. 

Under  the  pressure  of  the  obvious  demand,  planning 
for  rapid-transit  extension  went  on  in  various  form.*’ 
and  in  the  face  of  many  financial  and  political  difficulties, 
until  two  years  ago,  when  the  city  authorities  agreed 
on  the  Central  Park  West  line,  one  of  the  important 
elements  of  the  system  now  being  built.  Continued 
planning  finally  led  to  the  adoption,  in  May,  1925,  of  a 
comprehensive  system  composed  of  a  double  trunk  in  the 
midtown  section  of  the  Borough  of  Manhattan  with  five 


earlier  systems  the  lines  from  Brooklyn  and  from  the 
northern  parts  of  Manhattan  and  Bronx  Boroughs  led 
as  directly  as  possible  to  the  Wall  St.  neighborhood, 
where  the  principal  distribution  and  pick-up  of  pas¬ 
sengers  was  looked  for,  the  new’  system  centers  in  a 
double  midtown  trunk  line  extending  from  53rd  St. 
south  to  8th  St.,  through  Eighth  Ave.  and  Sixth  Ave. 

This  arrangement  was  adopted  in  spite  of  the  remark¬ 
able  difficulties  faced  by  additional  subway  construction 
in  Sixth  Ave.  The  street  is  already  occupied  by  an 
elevated-railway  structure;  below  ground  is  the  double¬ 
track  subway  and  tunnel  line  of  the  Hudson  &  Man¬ 
hattan  Ry.,  and  in  the  worst  section,  extending  from 
31st  to  34th  Sts.,  there  cross  the  Broadway  subway 
line  of  the  B.M.T.  system  and  (considerably  deeper 
down)  the  crosstown  tunnels  of  the  Pennsylvania  Rail¬ 
road  in  31st  and  33rd  Sts.  At  this  crossing  point, 
therefore,  the  new  Sixth  Ave.  subway  must  be  placed  at 
such  depth  below  surface  that  it  w’ill  pass  over  the 
Pennsylvania  tunnels  and  under  the  other  two  subways. 

At  its  northwest  corner  the  double  trunk  line,  united 
by  a  53rd  St.  link,  connects  with  the  Central  Park  West 
line  already  mentioned  as  the  first  to  have  been  deter¬ 
mined  upon.  This  line  extends  up  Central  Park  West, 
Eighth  Ave.  and  St.  Nicholas  Ave.  to  156th  St.,  branch¬ 
ing  thence  (1)  eastward  to  a  tunnel  crossing  of  the 
Harlem  River  and  through  162nd  St.  to  the  Grand 
Boulevard,  along  which  it  extends  north  to  Bedford 
Park  Boulevard,  and  (2)  north  through  St.  Nicholas 
Ave.  and  Fort  Washington  Ave.  to  the  Harlem  River 
ship  canal — the  northern  end  of  Manhattan  Island, 
within  about  three  miles  of  the  northern  city  line. 

The  north  end  of  the  midtown  trunk  section  also  has 
an  easterly  connection  in  53rd  St.  with  a  line  extending 
across  the  East  River  and  some  10  miles  east  to  Jamaica, 
running  mainly  through  Queens  Boulevard  and  Hillside 
Ave.,  principal  traffic  arteries  of  the  central  part  of 
the  borough  of  Queens.  Much  of  this  line  taps  territory 
now  lacking  rapid-transit  service,  though  well  crossed 
by  lines  of  the  Long  Island  R.R.  The  latter  road  has 
for  some  years  past  complained  that  its  terminal  facili¬ 
ties  are  insufficient  to  care  for  the  traffic  originating 
within  the  city,  and  has  urged  that  the  city  should 
provide  its  own  rapid-transit  lines  to  deal  with  this 
traffic.  The  new  Jamaica  line  as  well  as  the  Flushing 
extension  (just  being  completed)  of  the  present  Queens 
elevated  lines  will  take  care  of  this  difficulty. 

At  the  south  end  of  the  midtown  section  two  other 
lines  lead  southward  and  eastward  respectively,  branch- 
Ilall.  Since  then  development  of  the  midtowm  section,  ing  from  a  short  eight-track  section  developed  by  the 

23rd  to  59th  Sts.,  has  made  this  section,  relative  to  meeting  of  the  Sixth  and  Eighth  Ave.  lines.  The 

traffic,  an  important  competitor  of  the  Wall  St.  section,  southerly  route  passes  down  along  Sixth  Ave.  extended 

The  shift  of  business  location  and  daytime  activity  has  (not  yet  opened  up)  and  Church  St.  to  Fulton  St., 

an  important  influence  on  the  layout  of  the  new  system,  turning  here  to  cross  the  East  River  to  a  junction  with 

as  reflected  in  the  system  map.  Fig.  2.  Whereas  in  the  the  easterly  branch,  which  traverses  the  densely  popu- 


jirms  reaching  out,  respectively,  to  Upper  Manhattan, 
western  Bronx,  southern  and  central  Brooklyn,  and  the 
yueeiis-Jamaica  region.  With  but  minor  modifications, 
mainly  in  the  arrangement  of  lines  serving  the  central 
Brooklyn  area,  this  is  the  system  now  being  built. 

Gmeral  Routing — When  the  earlier  subway  systems 
of  New’  York  were  laid  out,  the  business  center  re¬ 
sponsible  for  creating  the  traffic  peaks  was  located  on 
the  southern  tip  of  Manhattan  Island,  south  of  City 
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FIG.  2— ROUTES  OF  THE  NEW’  SUBWAY  SYSTEM 

Some  of  the  Brooklyn  and  Queens  lines  are  not  yet  defl- 
nitely  fixed  as  to  route.  The  dotted  lines  show  one  location 
that  has  been  suggested. 


TABLE  I— MILEAGES  OF  OLD  AND  NEW  RAPID- TRANSIT  LINES  IN  NEW  YORK  CITY 
. - Company - .  Successive  Totals, 

Owned  Co.  and  City  Owned  ■  City  Owned - ■  —Successive  Totals,  City  Owned 

Route  Track  Route  Track  Route  Track  Cost  Route  Track  Cost 

Mileage  Mileage  Mileage  Mileage  Mileage  Mileage  Mileage  Mileage 

To  1900 . \  .  82.4  193.6  . 

B.  .M.  T .  44.7  100.7  . 

I900confract  1 .  104.4  260.3  22.0  66.7  154.500,000  22.0  66.7  154.500.0; 

I ‘>02 contract  2 .  108.0  269.6  3.6  9.3  6,700.000  25.6  76.0  6l.200.0i 

(Contract  3 .  ,..  4  3  26.2  .  48.6  146.2  155,000,000  .  . 

1913 .  1  210.2  611.3  .  114.6*  338. 7**  386.200.0( 

[Contract  ♦ .  8  9  52.8  .  40.4  116.5  170,000.000  . 

1925  new  city  system. .  267.2  781.3  57.0  HO.")  405,000,000  171.6  508.7  79l.200.0i 

*Includes  47. 2  route  miles  of  elevated  structure.  **Includes  133. 5  track  miles  of  elsvated  structure. 
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nU.  3— STEELr-FRAME  BOX  CONSTRUCTION.  TYPICAL.  OF  NEW  SYSTEM  AS  WEEL  AS  ITS  PREDECESSORS 
Six'track  subway  structure  under  erection  In  rock  cut  in  St.  Nicholas  Avenue  near  ISlst  St. 

the  key  position  of  the  midtown  trunk  trackage,  the  trains.  Thereafter  the  local  stations  were  lengthened 
5:ird  St.  line  and  the  Jamaica  extension.  to  225  ft.  to  permit  operating  6-car  local  trains  and  the 

The  complex  crossing  layouts  occurring  at  the  north  express  stations  were  lengthened  to  from  435  ft.  to 
and  south  ends  of  the  midtown  trunk  section  are  shown  480  ft.  to  permit  the  operation  of  10-car  trains.  In  the 
in  perspective  drawing  on  the  inset  plate.  It  may  be  second  subway  system  the  maximum  platform  length.^ 
seen  from  these  views  how  the  intermeshing  of  lines  were  480  ft.  for  I.R.T.  operation  and  530  ft.  for  B.M.T. 
serves  to  complicate  and  increase  the  cost  of  the  system,  operation;  the  530  ft.  length  permits  the  B.M.T.  to 
Special  Track  Arrangement — Most  of  the  new  net-  operate  8-car  trains  (the  B.M.T.  car  is  about  67  ft. 
work  consists  either  of  four-track  or  of  two-track  line,  long,  whereas  the  I.R.T.  car  is  about  52  ft.  long).  The 
In  the  former,  normally  the  two  central  tracks  are  in-  new  system,  as  noted  later,  will  have  600-ft.  platforms, 
tended  for  express  service  and  the  outer  tracks  for  local  Due  to  the  great  lengths  of  the  stations  of  this  second 
service.  However,  in  order  to  serve  the  public’s  con-  subway  system,  the  plan  was  initiated  of  having  en- 
venience,  this  arrangement  is  departed  from  in  certain  trances  at  both  ends  of  stations.  In  the  w’ork  on  the 
sections;  in  other  sections  the  street  is  too  narrow  to  new  lines  two  and  even  more  controls  will  be  provided 
accommodate  four  tracks  side  by  side,  requiring  double  for  the  stations.  Long  mezzanines  are  to  be  provided 
deck  arrangement.  where  feasible,  with  a  number  of  narrow  stairways 

A  prominent  instance  occurs  on  the  Eighth  Ave.  line,  between  the  platform  and  mezzanine,  to  make  walking 
now  under  contract.  This  line  extends  for  a  distance  of  along  platforms  unnecessary,  so  far  as  possible. 

2J  miles  along  the  w'est  side  of  Central  Park,  and  here  In  the  first  subway  system  some  ventilation  construc- 
all  the  tributary  traffic  lies  to  the  west.  Since  no  tion  was  added  after  the  line  was  completed.  In  the 
express-train  stops  are  provided  in  this  section,  con-  second  subway  system  definite  provision  was  made  for 
venient  use  of  the  local  tracks  has  been  facilitated  by  change  of  air,  to  be  accomplished  normally  by  the  piston 


lated  lower  East  Side.  Two  exten.sions  into  Brooklyn 
extend  eastward  along  a  main  population  axis,  and 
.southeastward  to  a  junction  with  the  existing  Gravesend 
Ave.  elevated-railway  line  of  the  B.M.T.  system,  which 
under  the  city’s  contract  with  that  company  may  be  re¬ 
captured  and  integrated  with  the  new  system. 

Track  Arrangement  and  Crossings — With  a  view’  to 
developing  full  capacity  of  all  the  main  tracks  of  the 
system,  the  branching  and  crossing  points  have  in  gen¬ 
eral  been  developed  by  the  construction  of  diverging 
subways  which  cro.ss  over  or  under  the  main  tracks. 
The  extent  to  which  this  is  necessary  may  be  appre¬ 
ciated  from  the  condensed  track  diagram.  Fig.  4,  in 
which  the  number  of  tracks  to  be  provided  on  the 
different  lines  and  their  interconnection  at  the  junction 
point  is  indicated.  This  diagram  at  a  glance  reveals 


shifting  these  two  tracks  to  the  west  side  of  the  .struc¬ 
ture  (see  the  inset  plate).  At  both  ends  of  this  Mic¬ 
tion,  the  tracks  are  deflected  over  and  under  each  other 
(eliminating  crossings  at  grade)  to  resume  normal  i)o. 
sition.  Farther  north  on  this  line  local  tracks  are 
above  the  express  tracks  in  double-deck  structure. 

In  general  design,  the  new’  subways  follow’  clo.sely  the 
practice  e.stablished  in  the  first  subway  system.  Kx- 
perience  led  to  some  important  changes,  however. 
Most  of  these  changes  were  incorporated  in  the  design 
of  the  second  sy.stem,  built  from  1913  to  1920,  and  the 
present  lines  are  closely  similar  to  the  latter  in  structure. 

Important  Changes  from  Prior  Designs — In  the  first 
subway  .system  the  local  stations  were  originally  built 
200  ft.  long  and  the  expre.ss  stations  350  ft.  long,  to 
permit  operation  of  5-car  local  trains  and  8-car  express 
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action  of  trains  and  when  necessary  by  fans  to  be  used 
in  emergency  when  trains  are  stopped.  In  the  third 
or  new  system,  this  plan  is  being  followed  with  only 
slight  modification  from  the  second  system. 

On  the  first  system,  ballasted  track  was  used  every¬ 
where.  On  the  second  system  ballasted  track  was 
used  everywhere  except  at  stations,  where  a  concreted 
type  of  track  was  used.  On  the  new  lines  it  is  proposed 
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FIG.  4 — TRACK  DIAGRAM  OF  NEW  SYSTEM 
Brooklyn  and  Queens  lines  not  shown. 

to  use  the  concrete  type  of  track  everywhere,  except 
possibly  at  special  work  requiring  ballasted  track. 

Intense  study  has  been  given  to  avoiding  delays  in 
train  operation  due  to  track  layouts.  To  reduce  to  a 
minimum  delays  due  to  transfer,  a  greater  number  of 
express  stations  are  located  in  the  midtown  district. 
In  order  to  get  wider  platforms  within  the  limits  of  the 
100-ft.  streets,  tandem  stations  are  to  be  built  at  certain 
strategic  points.  By  this  means  platforms  from  30  to 
36  ft.  wide  will  be  possible  at  the  42nd  St.  station  on 
Eighth  Ave.,  instead  of  the  more  usual  22  to  24-ft. 
width.  The  southbound  platform  will  extend  sout''  of 
42nd  St.  to  40th  st.,  and  the  northbound  platform  north 
of  42nd  St.  to  44th  St.  A  mezzanine  will  extend  over 
the  entire  structure  from  40th  to  44th  Sts. 

General  Structural  Type  —  Rectangular  steel-frame 
box  construction,  as  used  in  the  first  subway  system, 
is  retained  as  the  general  type.  Experience  has  shown 
it  to  be  satisfactory  in  all  respects,  well  adapted  to  speed 
and  convenience  of  construction,  and  free  from  service 
troubles  or  the  development  of  weaknesses.  Where  the 
line  is  at  considerable  depth  below  the  surface  in  solid 


rock  concrete-lined  tunnels  are  used,  and  at  river  cross¬ 
ings  circular  cast-iron-lined  shield-driven  tunnels. 

The  normal  structure,  exemplified  by  a  drawing  on 
the  inset  plate,  is  somewhat  larger  than  the  first  subway 
line  and  part  of  the  second.  The  dimensions  originally 
used  were  13  ft.  clear  height  from  base  of  rail  and 
12  ft.  6  in.  track  spacing.  In  the  lines  of  the  second 
system,  the  clear  height  was  increased  to  13  ft.  2  in. 
(except  for  15  ft.  in  Fourth  Ave.,  Brooklyn,  and  in  the 
Center  St.  loop),  while  the  track  spacing  on  the  lines 
of  the  Brooklyn  company  (B.M.T.)  of  the  second  system 
was  increased  to  13  ft.  6  in.  to  admit  larger  cars. 
These  dimensions  of  13  ft.  2  in.  height  and  13  ft.  6  in. 
track  spacing  are  u.sed  also  in  the  new  system. 

The  framework  consists  of  steel  transverse  bents,  with 
columns  in  the  side  walls  and  between  tracks  carrying 
a  transverse  roof  beam  18  to  24  in.  deep  in  single-track 
lengths.  The  columns  re.st  on  concrete  pedestals  formed 
into  continuous  longitudinal  footing  walls  under  each 
row  of  columns.  However,  where  the  floor  of  the  struc¬ 
ture  is  below  ground-water  level,  the  floor  is  designed 
as  a  reinforced-concrete  slab  of  sufficient  strength  to 
resist  hydrostatic  pressure  and  to  distribute  the  loads 
of  the  structure  through  substantially  the  entire  floor 
area.  The  typical  roof-load  distribution  assumed  in  the 
design ,  as  well  as  the  size  and  axle  loading  of  the 
typical  subway  cars  are  indicated  on  the  inset  plate. 

Design  Loading  and  Stresses — A  statement  of  the 
essential  design  data  was  given  in  unusually  informing 
manner  recently  before  the  Municipal  Engineers  Society 
of  New  York  by  A.  I.  Raisman,  Division  Engineer  in 
charge  of  design  for  the  Board  of  Transportation: 

Subway  Loading — The  subway  is  in  general  designed  to 
carry  the  dead-load  above  it  and  a  live-load  of  at  least  600 
lb.  per  sq.ft.  Under  the  roadway  the  structure  is  made 
strong  enough  to  permit  the  operation  of  100-ton  trucks 
with  axles  spaced  12  ft.  centers  and  with  wheels  of  6-ft. 
gage.  The  specifications  provide  that  the  structure  be  suf¬ 
ficient  to  carry  the  heaviest  trolley  cars — the  maximum  be¬ 
ing  the  50-ton  ash  car,  38  ft.  long.  The  100-ton  truck  in 
general  gives  greater  loading  than  the  trolley  car.  The 
assumption  is  made  that  the  pavement  distributes  the  wheel 
load  over  an  area  of  2  ft.  x  2  ft.  and  that  the  load  is  spread 
out  through  the  earth  below  at  an  angle  of  30  deg.  with  the 
vertical.  As  a  result  of  a  study  of  this  matter  it  is  found 
that  a  loading  of  1,500  lb.  i^r  sq.ft,  to  include  dead-  and 
live-load  is  a  good  compromise  figure  for  depths  of  cover 
up  to  9  ft.  from  the  underside  of  roof  to  the  street  surface, 
and  that  is  the  usual  basis  of  design. 

This  live-load  has  been  considered  rather  high  by  some 
engineers  who  are  used  to  the  desigm  of  bridges.  I  recall 
that  in  the  Cambridge  subway  a  live-load  of  from  200  to 
300  lb.  was  considered  sufficient.  The  most  direct  illustra¬ 
tion  to  combat  this  position  is  a  picture  showing  brick  or 
other  building  materials  piled  up  8  ft.  or  10  ft.  high  in  front 
of  a  building  under  construction.  This  represents  a  loading 
of  1,000  to  1,200  lb.  per  sq.ft.  It  is  thought  that  the  use 
of  a  street  should  not  be  limited  by  reason  of  the  construc¬ 
tion  of  a  subway  beneath  it. 

It  might  be  interesting  to  state  here  that  when  the  first 
subway  was  built  the  assumed  live-load  was  varied,  depend¬ 
ing  upon  the  character  of  the  neighborhood.  The  section 
north  of  59th  St.  was  expected  to  remain  entirely  residen¬ 
tial  and  a  live-load  of  600  lb.  was  considered  sufficient. 
South  of  69th  St.,  in  the  “medium”  business  districts,  the 
center  spans  were  designed  to  take  a  loading  of  690  lb.  and 
the  side  spans  950  lb.  per  square  foot.  In  the  heavy  busi¬ 
ness  districts  the  center  spans  were  designed  for  1,000  lb. 
and  the  side  spans  for  1,136  lb.  per  sq.ft.  These  heavier 
loadings  for  side  spans  were  assumed  to  provide  for  falling 
walls  of  buildings  due  to  fire.  However,  the  assumed  live- 
loads  were  reduced  as  the  cover  increased  beyond  6  ft., 
which  was  the  depth  usually  sought.  It  is  believed  that 
the  present  assumptions  are  satisfactory  and  should  be  con¬ 
tinued.  At  least  the  distinction  between  residential,  medium 


and  heavy  business  districts  was  completely  upset  by 
later  growth. 

A  fiber  stress  of  20,000  lb.  per  sq.in.  is  permitted  for  steel 
in  bending.  Where  the  compression  flanges  are  firmly  em¬ 
bedded  in  concrete  so  as  to  make  practically  a  reinforced- 
concrete  structure  a  stress  of  25,000  lb.  is  permitted.  In 
columns  the  permissible  stress  varies  in  accordance  with  a 
straight-line  formula  with  a  maximum  of  14,000  lb.  per 
sq.in.  These  high  stresses  are  permitted  in  view  of  the 
very  heavy  loads  that  are  a.ssumed.  However,  it  should  be 
noted  that  it  is  the  present-day  tendency  to  increase  the 
allowable  stresses.  The  American  Society  committee  recom¬ 
mended  an  increase  from  15,000  to  20,000  lb. 

Here  it  might  be  of  interest  to  note  that  on  two  or  three 
occasions,  as  the  result  of  derailment,  from  two  to  six  in¬ 
termediate  columns  have  been  knocked  out,  without  appar¬ 
ently  doing  any  permanent  damage  to  the  subway.  The 
beams  or  girders  are  not  in  general  spliced  over  the  columns 
to  transmit  bending,  but  when  the  columns  were  gone  the 
roof  remained  stationary  in  spite  of  our  usual  ideas  on  the 
subject.  The  natural  assumption  is  that  an  arching  effect 
took  place  in  the  pavement,  in  the  earth  fill  with  its  pipes, 
etc.,  and  also  in  the  steel  and  concrete  of  the  roof,  which 
carried  the  load  over  to  the  adjacent  solid  supports.  Natu¬ 
rally  also,  as  soon  as  the  accident  occurred  the  street  traffic 
was  roped  off  of  the  area  above  and  speedy  efforts  were 
made  to  put  in  temporary  supports. 

The  track  loading  from  subway  trains  amounts  to 
about  1  ton  per  linear  foot  of  track. 

The  .steel  framework  as  described  contains  no  longitu¬ 
dinal  steel  members  except  at  stations.  The  bents  thus 
are  quite  independent,  which  is  held  to  be  an  advantage 
in  construction,  as  it  permits  a  considerable  variation 


Concrete  partition  walls  are  built  between  tracks  of 
opposite  traffic  direction  (except  at  stations,  cro.ssovers 
and  other  special  points).  Near  switches  a  wall  is  also 
constructed  in  the  intermediate  column  line,  for  pro¬ 
tection  to  the  structure  in  case  of  derailment.  The 
central  partition  wall  was  not  used  in  the  first  subway 
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system  but  was  adopted  in  the  second,  as  an  aid  in 
ventilation,  to  make  the  piston  action  of  the  trains 
effective  in  moving  the  air  toward  the  ventilation  outlets. 

Duct  benches  about  2  ft.  wide  and  4  ft.  high  are 
con.structed  along  either  side  wall,  extending  to  car 
floor  level.  The  top  of  these  benches  is  available  for 
use  as  a  walk  in  case  of  an  interruption  to  train  service, 
w'hen  passengers  must  be  allowed  to  leave  stalled  trains. 
These  benches  increase  the  width  of  the  structure  only 
slightly,  as  they  can  be  built  close  to  the  car  clearance 
line  or  about  5  ft.  5  in.  from  track  center,  which  is 
13  to  18  in.  less  than  the  required  side  wall  clearance. 

A  complete  system  of  ventilation  inlets  near  the  sta¬ 
tions  and  outlets  with  exhaust  fan  chambers  midway 
between  stations  is  provided  just  as  in  the  second  sub¬ 
way  system.  The  absence  of  adequate  ventilation  pro¬ 
vision  in  the  first  subway  system  led  to  much  trouble 
from  excessive  heat  in  the  subway  atmosphere  in  sum¬ 
mer,  and  this  was  the  reason  for  the  design  of  the 
ventilating  facilities  in  the  second  system.  It  has  been 
found  entirely  successful  and  is  retained  in  all  essen¬ 
tials.  Change  of  air  every  15  min.  is  desired,  requiring 
usually  about  800  sq.ft,  of  openings  at  each  station  and 
midway  betw^een.  Gratings  over  the  openings  are  given 
50  per  cent  excess  area.  A  typical  case  of  the  ventila¬ 
tion  arrangements  is  sketched  in  diagram  plan  on  the 
inset  plate. 

Special  Problems — Many  special  structural  problems 
have  arisen  from  the  various  complicating  conditions 
affecting  the  new  system.  In  Sixth  Ave.  it  is  planned 
to  arrange  the  tracks  of  the  new  system  alongside  and 
below  the  level  of  the  Hudson  &  Manhattan  subway.  At 
many  points  sewers,  aqueducts  and  other  subsurface 
structures  of  large  size  must  be  accommodated,  for 
which  purpose  various  expedients  are  resorted  to,  as 
illustrated  for  the  aqueduct  crossing  at  92nd  St.  and 
Central  Park  West  and  two  sewer  crossings. 

Track — Short  block  ties  set  in  concrete  are  to  be  used 
for  rail  support  throughout  the  new’  system,  as  com¬ 
pared  with  the  ballasted  track  construction  used 
throughout  the  first  subway  system  and  on  most  of  the 
second  system.  In  the  latter,  short  block  supports  were 
used  at  stations,  and  the  construction  has  been  found 
so  satisfactory  as  to  lead  to  its  adoption  as  standard. 


FIG.  6 — SUBWAY  COXSTRUCTION  FACILITATED  BY 
MODERN  MACHINERY 

Power  shovel  excavating  under  timber  street  deck. 


of  the  position  of  bents  if  local  conditions  make  this 
desirable.  The  side  walls  and  the  roof  are  formed  of 
jack  arches  of  concrete  between  the  columns  and  the 
transverse  beams,  with  crown  thickness  of  7  in.  Water¬ 
proofing  (used  only  on  the  roof  and  below  water  level) 
is  applied  outside  of  this  thickness  and  in  turn  is  pro¬ 
tected  by  a  layer  of  concrete  or  (where  the  water  pres¬ 
sures  are  high)  by  4  to  8  in.  of  brickwork  laid  in  mastic. 
These  features  of  construction  are  substantially  iden¬ 
tical  with  those  of  the  first  subway.  However,  the 
kneebraces  then  provided  to  stiffen  the  connection  of 
roof  beams  to  columns  are  not  used  in  the  present  de¬ 
sign,  and  the  bulb-angle  columns  of  the  first  subw’ay 
are  replaced  by  built  I-columns  of  plates  and  angles. 
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Operating  Plan  and  Stations — The  general  operating  differs  radically  from  that  followed  in  the  layout  of  the 
an  of  the  existing  subway  systems — to  provide  by  first  subway,  whose  important  stations  are  nearly  all 


plan  of  the  existing  suDway  systems— to  proviae  oy 
separate  tracks  for  two  types  of  traffic,  express  and 
lcK;al— is  retained  in  the  new  system.  An  effort  has 
teen  made,  however,  to  correct  some  of  the  defects  of 
this  operating  plan  as  it  has  developed  in  practice  on 
I  older  systems.  The  local  trains  now  rarely  carry 
^  full  load  or  operate  at  maximum  track  capacity.  Fur- 
t  ther,  there  is  so  heavy  a  traffic  interchange  between 
^  local  and  express  trains  at  the  interchange  stations  as 
i  to  slow  up  the  movement  of  express  traffic  and  therefore 
to  reduce  the  capacity  of  the  express  tracks.  Both 
effects  cut  down  the  carrying  capacity  of  the  system, 
and  both  are  believed  to  be  due  in  part  to  the  rather 
close  spacing  of  express  stations  and  to  the  fact  that 
the  station  layout  facilitates  interchange.  The  new 
system  has  been  designed  with  longer  station  spacing, 
both  express  and  local,  except  that  in  the  midtown  dis¬ 
trict  almost  all  stations  are  express  stations,  so  as  to 
avoid  long  transfer  stops  in  the  congested  districts. 

A  great  deal  of  study  is  being  given  to  the  problem 
of  providing  commodious  facilities  for  passengers’ 
transfer  at  points  where  lines  intersect  or  join. 

An  operating  plan  for  the  five-branched  system  has 
not  been  fully  worked  out,  but  it  will  necessarily  be 
complex.  Care  has  been  taken  to  lay  out  the  system 
with  such  track  interconnections  and  arrangements  as 
to  suit  various  schedules  of  operation.  In  particular 
the  effort  has  been  made  to  avoid  bringing  tw’o  tracks 
together  into  one  or  otherwise  reducing  the  track  capac- 
'  ity  of  the  system  at  any  point.  This  is  not  everywhere 
possible,  as  where  the  three  tracks  from  the  Grand 
Concourse  and  the  four  tracks  on  the  upper  Broadway 
line  merge  into  four  of  the  Central  Park  West  stem. 

Much  care  has  been  given  to  station  layout,  with  a 
view  to  both  convenience  and  maximum  capacity.  Op¬ 
eration  of  the  older  subway  lines  led  to  repeated  increase 
in  length  of  trains,  requiring  a  large  amount  of  costly 
e.xtension  of  station  platforms.  Ten-car  trains  are  the 
longest  now  operated  in  express  service,  and  six-car 
trains  in  local  service.  Operating  engineers  believe 
that  the  length  of  express  train  cannot  be  increased 
greatly  without  developing  mechanical  and  electrical 
limitations,  and  that  a  train  length  of  14  or  15  cars 
will  probably  be  found  the  maximum  with  present  equip¬ 
ment.  The  stations  on  the  new  system  have  been  laid 
out  with  600-ft.  platforms,  capable  of  being  extended 
to  660  ft.,  to  accommodate  respectively  12  cars  and  14 
cars  of  50  ft.  So  far  as  possible  no  stations  are 
I  placed  on  curves,  in  which  respect  the  present  practice 


T.\BLE  II— prospectivt:  cost  and  earnings  of  new  subway 

SYSTE.M  OF  N-EW  YORK  CITY 

Cott 

Une,  stations,  track,  yards,  shops  and  buildings .  $34S,0OS,OOO 

Equipment,  including  buildings  for  power  system .  101,000,000 

Real  estate  for  construction  and  equipment .  24,320,000 

Culver  line  recapture .  5,800,000 

New  Culver  terminal .  640,000 

Administration  and  engineering .  30,000,000 

Total,  excluding  interest  during  construction .  $506,765,000 

Traffic 

Passengers  per  year,  estimated .  402,000,000 

Ircume 

I^m  operation  at  5  cent  fare .  $20,100,000 

Other  income .  .  603,000 

,  Total .  $20,703,000 

Less  operating  expense .  1 3, 366, 500 

Net  operating  income,  available  for  capital  charges .  $7,336,500 


on  curve.  However,  track  radii  of  2,000  ft.  or  over 
are  considered  permissible  at  station  platforms. 

To  facilitate  train  movement,  any  necessary  cro.ss- 
overs  between  tracks  are  placed  preferably  at  the  leav¬ 
ing  ends  of  stations  rather  than  at  the  entering  ends; 
and  waiting  trains  are  sorted  for  outbound  tracks. 

Alignment  Details — In  general,  the  attempt  is  made 
to  limit  curves  on  the  new  lines  to  2,;500-ft.  radius, 
without  transition.  However,  for  turning  sharp 
corners,  spiraled  curves  down  to  600-ft.  radius  are  con¬ 
sidered  permissible,  and  at  the  tightest  places  radii  as 
low  as  350  ft.  have  been  used.  In  the  original  subway 
radii  as  small  as  147.25  and  180  ft.  were  permitted. 
Grades  are  kept  below  3  per  cent  where  possible,  but 
this  rate  is  exceeded  at  some  very  difficult  points.  In 
the  earlier  subways,  maximum  grades  up  to  41  and 
5.3  per  cent  occur  on  the  river  approaches. 

Progressive  Construction — Largely  because  the  Wash¬ 
ington  Heights-Central  Park  West  route  was  first 
approved  by  the  city  authorities,  construction  began  on 
this  line,  the  first  w’ork  being  initiated  about  a  year 
ago.  At  the  present  time,  17  contracts  have  been  let 
for  construction,  covering  the  entire  west  side  of  the 
central  loop  and  the  Manhattan  stem  extending  north 
from  it  to  Harlem  ship  canal.  The  contract  prices 
average  around  $2,000,000  per  track  mile  in  Central 
Park  West,  $2,500,000  per  track  mile  in  St.  Nicholas 
Ave.  and  Fort  Washington  Ave.,  and  $2,750,000  per 
track  mile  in  Eighth  Ave.,  with  an  overall  average 
somewhat  over  $10,000,000  per  mile  of  four-track  .struc¬ 
ture.  These  figures  include  station  finish  and  roadbed, 
but  no  third  rail  or  signals  or  other  equipment. 

In  view  of  the  great  magnitude  of  the  work  required 
to  construct  the  entire  system,  careful  thought  has  been 
given  to  the  feasibility  of  operating  successively  com¬ 
pleted  portions  as  integral  units  for  the  time  being. 
The  Board  of  Transportation  believes  that  the  Wash¬ 
ington  Heights  and  Eighth  Ave.  line  down  to  the 
southern  end  of  the  present  contracts  in  the  neighbor¬ 
hood  of  Eighth  St.  can  profitably  be  operated  before 
other  parts  of  the  system  are  completed.  This  would  not 
have  been  possible  20  or  even  15  years  ago,  as  the 
rush-hour  traffic  then  sought  the  lower  end  of  the  city, 
but  at  present  one-half  to  two-thirds  of  the  traffic  cen¬ 
ters  in  the  midtown  section.  The  next  work  may  follow 
on  the  line  leading  south  to  the  Fulton  St.  cro.ssing  of 
the  East  River  and  on  the  53rd  St.  crosstown  line  lead¬ 
ing  to  the  Jamaica  connection.  Operation  of  the  initial 
line  can  be  extended  to  these  lines  without  difficulty. 

Relation  to  Present  Lines — The  essential  plan  of  the 
new  system  is  that  it  shall  be  an  independent  self- 
contained  rapid  transit  network.  How'ever,  the  design 
is  such  that  it  could  be  operated  by  one  of  the  present 
operating  companies  (Interborough  Rapid  Transit  Co., 
mainly  in  Manhattan;  Brooklyn-Manhattan  Transit  Cor¬ 
poration,  mainly  in  Brooklyn)  or  by  a  third  private 
corporation. 

Cost  and  Financing — The  estimated  total  cost  of  the 
system  is  summarized  in  Table  II.  The  estimate  as  well 
as  contract  prices  are  more  than  double  pre-war  costs. 

I  The  first  subway  system  was  built  under  a  construc- 
I  tion  and  operation  contract  as  a  result  of  public  bidding 
I  for  the  entire  system.  The  city  in  this  case  paid  for 
the  construction.  The  contractor  built  the  structure 


with  the  aid  of  a  number  of  sub-contractors,  for  the  Kane  of  the  Station  Finish  Division  and  A.  I.  Uai>man 
amount  of  his  bid.  He  furnished  the  equipment  and  of  the  DesiKns  Division. 

obtained  the  rijarht  to  operate  the  line  for  50  years,  with  As  noted  above,  this  project  is  very  larpe,  invi  ivin^r 
a  renewal  privilege.  The  rental  paid  by  the  contractor  a  great  deal  of  money,  and  it  is  not  practicable  tn  .start 
is  equal  to  the  interest  on  the  bond.s  issued  for  con-  work  on  the  entire  project  at  once.  It  is  expected  t<i 
struction,  plus  1  per  cent  annually  for  bond  amortization,  let  an  average  of  $125,000,000  worth  of  work  per  vear 

For  the  second  system  the  city  entered  into  an  op-  and  it  is  hoped  to  have  the  system  in  operation  in  Pj;}! 
eration  and  equipment  agreement  with  each  of  two 
operating  companies,  whereby  the  city  was  to  furnish 
the  structure  and  the  companies  the  equipment.  Each 
company  al.so  contributed  a  certain  amount  of  money 
toward  the  construction.  Under  their  contracts  each 
company  was  to  retain  a  certain  amount  as  a  prefer¬ 
ential  after  operating  charges.  Income  in  excess  of  this 
was  to  be  paid  as  a  rental  to  the  city  to  an  amount 
equal  to  a  corre.sponding  percentage  on  the  bonds  issued 
by  the  city  for  construction,  and  beyond  this  income, 
was  to  be  divided  equally  between  the  city  and  the 
operating  company.  By  reason  of  the  heavily  increased 
cost  of  operation  since  the  war,  the  companies  have  not 
earned  sufficient  to  pay  their  operating  charges  and 
preferentials  and  hence  the  city  has  received  no  return 
on  its  money  invested  in  the  second  system.  The  con¬ 
struction  was  let  by  the  city  in  sections  to  various 
contractors. 

The  new’  system  is  expected  to  be  built  and  equipped 
entirely  with  city  fund.s.  The  financial  problem  in¬ 
volved  for  the  city  is  therefore  much  greater.  It  is 
a  serious  problem  especially  because  the  state  law’  lim¬ 
its  the  bonding  power  of  the  city  to  10  per  cent  of 
the  total  assessed  valuation,  and  the  available  bonding 
capacity  w’ithin  this  limit  w’ill  not  provide  for  more 
than  half  of  the  entire  project.  It  is  propo.sed  to  meet 
part  of  the  co.st  by  construction  loans  to  be  met  from 
the  city’s  current  revenues,  and  the  remainder  by  as¬ 
sessments  upon  property  benefited  in  the  areas  con¬ 
tiguous  to  the  new’  lines.  According  to  a  statement  by 
the  chairman  of  the  Board  of  Transportation  a  few 
months  ago,  the  total  cost  could  be  raised  by  the  i.ssue 
of  about  $240,000,000  of  bonds,  $187,000,000  of  short¬ 
term  loans,  $128,000,000  of  benefit  assessment,  and  a 
small  balance  of  current  funds. 

The  cost  of  transportation  on  the  new’  system  will 
depend  vitally  on  the  method  of  financing  adopted.  By 
covering  a  material  part  of  the  cost  of  the  line  through 
benefit  assessments  and  another  part  through  tax  funds, 
the  values  created  by  the  new’  lines  can  be  made  to 
pay  their  share  of  the  increased  transportation  costs 
arising  from  the  expensive  forms  of  subway  construc¬ 
tion  necessitated  by  congested  city  conditions.  It  is 
believed  that  on  this  plan  a  5-cent  fare  will  make  the 
.system  self-supporting.  Operation  and  maintenance 
alone  are  e.stimated  at  3*  cents  per  passenger,  ranging 
down  to  3  cents  later  as  traffic  increases. 

Organization — The  Board  of  Transportation,  which 
is  constructing  this  subw’ay  system,  consists  of  John 
II.  Delaney,  chairman,  and  D.  L.  Ryan  and  William 
A.  DeFord,  commissioners.  The  work  is  being  designed 
and  supervised  by  its  engineering  department,  of  which 
Robert  Ridgw’ay  is  chief  engineer.  Col.  J.  R.  Slattery 
is  deputy  chief  engineer  in  charge  of  construction,  and 
Sverre  Dahm  is  deputy  chief  engineer  in  charge  of 
design.  J.  0.  Shipman  is  engineer  of  the  First  Divi¬ 
sion,  John  H.  Myers  of  the  Second  Division,  J,  B.  Snow 
of  the  Tunnel  Division,  H.  N.  Latey  of  equipment  and 
operation,  R.  H.  Jacobs  of  the  Track  Division,  J.  T. 


FIG.  1 — Ql’AY  PAHTGY  LOADKl)  W’lTH  CKUSHED  ROCK 

ft.  back  of  the  face.  It  has  been  replaced  by  a  rein- 
forced-concrete  dock  wall  and  heavy  reinforced-concrete 
floor,  all  on  long  timber  piles. 

Borings  made  immediately  after  the  failure  of  the 
old  quay  showed  about  14  ft.  of  clay,  then  about  14  ft. 
of  hard  sharp  sand  overlying  the  solid  rock,  which  lies 
from  55  ft.  to  61  ft.  below  mean  low  water.  Careful 
investigation  of  the  conditions  after  the  failure  indi¬ 
cated  that  it  was  the  underlying  sand  stratum  that 
gave  way.  Possibly  the  initial  cause  of  the  failure  was 
the  leakage  of  this  fine  sand  through  openings  in  the 
timber  sheetpiling,  which  was  followed  by  a  general 
slump  of  the  ground,  the  pressure  from  the  superim¬ 
posed  load  being  greater  than  the  sheetpiling  and  foun¬ 
dation  piling  could  withstand.  Most  of  the  old  founda¬ 
tion  piles  were  sheared  off  about  40  ft.  below  water. 

Test  piles  60  ft.  long  required  about  200  blows  of  a 
steam  hammer  to  drive  them  to  rock  with  an  average 
penetration  of  about  7  in.  to  the  blow. 

It  was  decided  in  building  the  new  dock  floor  to  use 


FIG.  2— KEIXFORCKD-C'ON'CUKTK  glWY  CAHRYIM'I  .-.O-KP.  U).\n  OF  ROCK 
Ruilt  for  Kelley  Island  Lime  &  Transport  Co.,  at  Ruffalu,  X. 


wood  piling  driven  to  rock  and  surrounded  and  held  in 
place  by  firm  sand  or  slag  filled  up  to  the  cutoff  of  the 
pile  and  on  this  to  place  a  15-in.  reinforced-concrete  slab 
with  reinforcing  in  four  directions  and  in  two  planes. 
As  this  would  bring  a  load  of  approximately  60  tons 
on  each  pile,  assuming  that  the  entire  50-ft.  load  of 
stone  was  carried  by  the  pile  and  none  by  the  surround¬ 
ing  soil,  a  load  test  was  made  on  one  pile,  which  failed 
at  about  120  tons  total  load. 


In  view  of  this  heavy  load  per  pile,  it  seemed  desir¬ 
able  to  make  absolutely  certain  that  the  bending  stresses 
in  these  piles  should  be  eliminated  which  meant  that 
the  fill  surrounding  them  must  be  of  good  firm  material 
and  that  precautions  be  taken  to  make  certain  that  this 
fill  would  stay  in  place.  In  order  to  accomplish  this  it 
was  decided,  to  use  steel  sheetpiling  instead  of  w’ood.  It 
developed  later  in  building  the  dock  that  it  would  have 
been  difficult,  if  not  impossible,  to  use  wood  sheeting, 
as  the  steel  sheeting  drove  very  hard. 

The  new  dock  is  360  ft.  long  and  120  ft.  in  width. 
The  top  of  the  dock  wall  is  8  ft.  above  mean  low  water 
and  the  dredged  depth  of  the  river  in  front  of  the  dock 
is  23  ft.  The  top  of  the  concrete  slab  is  3  ft.  above  mean 
low  water.  Piles  are  driven  4  ft.  between  centers  in 
both  directions,  under  the  center  part,  and  5  ft.  between 
centers  around  the  edges  where  the  loads  will  be  lighter. 
The  dock  wall  is  of  massive  concrete  supported  by  three 
rows  of  piles  spaced  4  ft.  on  centers  Idngitudinally,  the 
cutoff  line  of  the  piles  being  at  the  low  water  level. 
The  sheetpiling  is  placed  between  the  front  row  and 
the  second  row  of  piles  and  is  of  the  arched  web  type, 
40  ft.  in  length.  Altogether  1,908  piles  were  used  in 
this  work,  varying  from  67  ft.  to  64’ ft.  in  length. 

The  weight  of  the  crushed  stone  was  a.ssumed  at  100 
lb.  per  cu.ft.  and  the  height  of  the  pile  at  50  ft.  The 
angle  of  repose  of  sub-soil  under  water  was  assumed 
to  be  two  horizontal  to  one  vertical.  Under  these 
assumptions,  the  strength  of  the  sheetpiling  and  dock 
wall  is  sufficient  to  withstand  these  pressures  in  case 
any  part  of  the  piling  underneath  the  concrete  slab 
should  give  way,  transferring  the  load  to  the  soil. 

The  engineers  were  Wilbur  Watson  &  Associates  of 
Cleveland  and  the  contractor  was  the  Great  Lakes 
Dredge  &  Dock  Co.  of  Buffalo. 
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Water-Power  Developments  on  the 
Salt  River  in  Arizona 

Good  Financial  Status  of  Salt  River  Irrigation 
Project  Is  Due  to  Cheap  Power  for 
Pumping  and  for  Revenue 

The  Salt  River  reclamation  project,  centering  at 
Phoenix,  Ariz.,  has  for  many  years  been  cited  as  a 
shining  example  of  the  successful  irrigation  project; 
the  area  under  canals  has  been  thoroughly  settled,  the 
land  has  been  made  highly  productive  and,  all  in  all, 
the  project  has  done  exceedingly  vvell.  In  the  last  few 
years  water  power  has  become  an  increasingly  impor¬ 
tant  factor  in  the  financial  status  of  the  project  and 
future  pi? nr  are  inseparably  involved  with  an  extensive 
power-development  program. 

While  the  primary  objective  was  to  develop  water  for 
irrigating  land,  it  was  obviously  good  business  on  this 
project  to  develop  the  power  that  was  in  part  a  by¬ 
product  to  the  development  of  storage.  The  value  of 
the  power  has  increa.sed,  and  from  time  to  time,  as  it 
has  been  possible  to  make  advantageous  contracts,  the 
value  of  the  power  po.ssibilities  as  an  asset  has  likewise 
correspondingly  increased.  In  1924  the  sale  of  electric 
power  produced  a  revenue  of  $650,000;  in  1925,  $800,- 
000;  and  the  estimated  return  for  1926-27  is  $1,600,000. 

This  is  from  a  power  development  that,  with  the 
addition  this  spring  of  the  Mormon  Flat  plant,  totals 
42,000  hp.  Future  possibilities  may  be  gaged  somewhat 
from  the  fact  that  plans  have  been  prepared  contem¬ 
plating  a  total  power  development  on  the  Salt  and  Verde 
rivers  of  198,000  hp.  The  contract  recently  made  fo** 
all  the  power  available  from  the  40,000-hp.  plant  now 
being  con.structed  at  Horse  Me.sa  and  the  large  power 
market  in  the  vicinity  of  this  irrigation  project  that  is 
now  being  supplied  by  steam  plants,  indicates  that 
advantageous  arrangements  can  be  made  for  selling 
additional  power  to  other  industrial  enterprises  as  the 
various  proposed  power  plants  are  financed  and  built. 

A  contract  made  with  the  Inspiration  Consolidated 
Copper  Co.  assures  a  minimum  power  revenue  from  the 
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.\Ni)  \t-;hde  rivers 

Power  (Hp.) 

Location 

Pivsent  Stattw 

2).  000 

Ilrww'volt  Dam . 

10,000 

Valiev  p<»w<‘r  hoiiw* . 

10.000 

Mormon  l-'lat  plant . 

10.000 

Mormon  Flat  plant . 

40.000 

Horar  Mi'aa  plant  . 

25,000 

Ver«ie  River  po^^er  canal . 

.  Proposed 

80.000 

Planta  on  Vertle  River . 

198.000 

Total 

issue  late  in  1924  for  the  construction  of  the  Hors.- 
Mesa  storage  dam  and  power  plant. 

The  Salt  River  project  has  enjoyed  special  advan¬ 
tages  in  the  matter  of  a  basis  for  rapid  development 
because  it  had  a  business  organization  already  function¬ 
ing  before  the  project  received  government  aid  in  1905. 
Not  only  has  the  project  managed  its  own  internal 
affairs  well — less  than  0.1  of  one  per  cent  of  the  farmerj 
are  delinquent  in  their  water  assessments — but  there 
has  been  a  full  appreciation  of  the  opportunities  in 
power  development.  The  original  generating  equipment 
installed  in  Roosevelt  dam  in  1906  has  been  twice  in- 
crea.sed,  the  four  Valley  power  plants  were  built  in 
1914  and  one  10,000-hp.  unit  was  put  in  service  at  the 
Mormon  Flat  dam  in  April,  1926.  In  the  latter  plant 
provision  was  made  for  later  installation  of  a  duplicate 
10,000-hp.  unit. 

With  this  steady  increase  of  power  development  the 
project  management  has  built  up  a  diversified  market 
for  the  power.  At  present  30  per  cent  of  the  power 
developed  on  the  project  goes  to  mines,  35  per  cent  to 
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Horse  Mesa  project  of  $565,500  per  annum  for  a  period 
of  25  years,  regardless  of  whether  or  not  power  is 
available  to  that  extent.  The  terms  of  the  contract 
make  it  entirely  probable  that  the  project  will  sell  all 
available  power  from  the  Horse  Mesa  plant  at  a  rate 
of  8i  mills,  which  will  probably  bring  in  a  revenue  of 
$1,000,000  per  annum  in  normal  years.  This  contract 
him  an  advantageous  reversal  provision  which,  in  years 
of  low  runoff,  will  provide  the  district  with  power  from 
the  Copper  company’s  reserve  steam  plant  that  will 
enable  the  district  to  supplement  a  temporarily  insuf¬ 
ficient  water  supply  by  pumping.  Power  deliveries  thus 
reversed  are  billed  to  the  Association  without  invest¬ 
ment  or  overhead  charge.  Under  the  terms  of  a  contract 
of  this  sort  it  was  not  difficult  to  float  a  $4,760,000  bond 


Miles  from  Roosevelt  Dam 

I'KOFIUE  SHOWING  PRESENT  AND  PROJECTED  POWER 
DEVELOPMENTS.  SALT  AND  VERDE  RIVERS 

municipalities,  15  per  cent  is  used  for  pumping  for 
irrigation  outside  the  project,  15  per  cent  for  pumpin)? 
on  the  project  itself  and  the  remaining  5  per  cent  i? 
miscellaneous  load. 

Revenue  from  the  sale  of  this  power  has  been  a  very 
material  factor  in  lowering  payments  from  the  farnier.<. 
In  the  last  five  years  the  farmers  have  paid  for  their 
water  $4.80  per  acre  less  than  the  actual  capital  im¬ 
provements  to  the  project  during  this  period.  The  total 
annual  assessments  have  ranged  from  $2  up  to  $4.90 
per  acre,  but  this  has  been  less  than  the  amounts 
expended  for  government  payments  and  for  capital  as¬ 
sets  added.  This  is  exclusive  of  the  two  large  power 
developments  known  as  the  Mormon  Flats  project  of 
10,000  hp.  and  the  40,000-hp.  development  at  Hor.se 
Mesa,  which  were  financed  by  bond  issues. 

The  government  investment  in  the  project  was  approx¬ 
imately  $11,000,000  by  reason  of  which  the  project  was 
obligated  to  pay  $203,000  per  year  up  to  a  maximum 
of  $670,000  per  year  without  interest.  In  1917  the 
project  was  turned  over  to  the  Farmers’  Association 
for  operation  and  maintenance  and  since  then  the  proj¬ 
ect  has  paid  the  Government  on  this  account  $2,950,000, 
despite  the  fact  that  during  this  time  there  has  been 
the  most  severe  period  of  drought  and  general  agricul¬ 
tural  depression  in  the  history  of  the  project.  Of  the 
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*25,000.000  now  invested  in  project  works  there  is  a 
remaining  total  indebtedness  of  approximately  $13.- 
<00.000;  $7,200,000  of  this  is  without  interest  and  is 
being  steadily  reduced  by  the  annual  pa>Tnents  from 
the  farmers  and  by  revenue  from  power  .sold. 

There  remains  to  the  project  the  greater  portion  of 
power  possibilities  awaiting  development  and  these  will 
doubtless  be  developed  as  the  market  becomes  available 
and  the  funds  for  development  can  be  provided.  The 
accompanying  table  and  profile  indicate  the  power  pos¬ 
sibilities  from  the  Salt  and  Verde  rivers  as  now 
projected. 

C.  C.  Cragin  is  chief  engineer  and  general  manager 
of  the  Salt  River  Valley  Water  Users’  Association. 


Ten  Years  Road  Maintenance  Costs 
in  New  York  State 

Out  of  Seventy  Millions  Spent  on  Highways  in  1925 
Nearly  Nine  Millions  Were  for  Surfacing 
ind  General  Maintenance 

ACCORDING  to  statistics  obtained  from  A.  W.  Brandt, 
i\  Commissioner  of  Highways.  New  York  State  De¬ 
partment  of  Public  Works,  a  total  of  $40,595,010.54  was 
expended  under  the  direction  of  the  highway  bureau 
last  year.  When  there  is  added  to  this  the  $30,000,000 
appropriated  by  towns  and  counties  for  improvement 
of  town  and  county  roads,  the  State  of  New  York  as 


a  w’hole  expended  more  than  $70,000,000  to  maintain 
or  build  new  arteries  of  traffic  during  1025. 

Briefly  the  .state  expended  for  new  construction  of 
369.19  miles  under  62  contracts  $16,474,781.63;  for 
reconstruction  by  contract  of  291.40  miles  under  85 
contracts  $11,940,704.28;  for  reconstruction  by  depart¬ 
ment  forces  of  25.61  miles  under  45  Jobs  $333,364.30. 
Surface  treatment  was  given  by  theC department  to  2.287 
miles  of  road  at  a  cost  of  $1,0,54.826.49.  General  main¬ 
tenance,  for  which  a  force  of  approximately  5.000  men 
is  employed  during  the  season,  co.st  $7,806,532.91.  For 
grade  crossing  elimination  $644,200  was  expended,  while 
the  admini.stration  and  engineering  cost  during  the  year 
was  $2,340,600.93. 

Average  co.sts  of  maintenance  of  various  types  of 
pavements  in  New  York  State  covering  a  period  of  ten 


TABLE  II— AVERAGE  ANNEAL  M  AI  TENANCE  CO.ST  PER  AOI.E  OI’ 
PRINCIPAL  TYPES  OK  HIGHWAYS  KOR  THE  P.VST  TEN  YE.VR.S 
IN  .NEW  YORK  .STATE 

Compilol  liy  I)H\Hd  Noonan,  Now  York  Statr  Deputy  Coiiiiiiisaionrr 
of  IIiKhwaya 

Ritiiminoua  Mar- 

pin"’’n^th<!^  '9*^  '’’8  ”20  I02I  1922  192J  1924  1925  Aver, 

aaphaltamltar  $483  $408  $557  $501  $590  $753  $t.l3  $974  $845  $1,017  $6S« 
Topeka  on  con- 

eretehaae  205  245  435  144  355  229  365  332  545  597  343 

Topeka  on  niaea- 

damhaae  256  393  1.056  443  985  769  730  855  1,370  1,411  827 

Waferhound 

maeadani .  906  970  739  694  797  951  776  897  914  1,000  864 

Brirk  .  176  ,222  251  247  242  307  303  350  424  564  309 

Firat-elaao  eon- 

erete  141  112  160  214  227  225  225  218  333  410  227 

Seeomi-elaiw  eon- 

erete  .  1080  1.127  791  76l  868  874  691  729  1,079  1,141  914 

Gravel .  587  918  909  771  704  890  739  814  1.187  1,619  914 


TAHI.K.  1— COST  OF  MAINTENANCE  IN  NEW  YORK  OF  VARIOC.S 
PAAILMENTS  BY  TYPE  FOR  THE  YEAR  1925 

Compiled  by  DayHd  Noonan.  New  York  State  Deputy  Comniiaaimier  of| 
Hitdiways.  Finurea  exclude  all  ehanftea  to  more  permanent  type. 


'oat  per  Mile - . 

( )l  her 


Tj'po  of  Pavpment 

Milen 

Main¬ 

tained 

Total 

Pave¬ 

ment 

Only 

Than 

I’ave- 

ment 

Rimminoiu«  maoiMlam,  Pen.  aaphalt... 
Itituniinoup  niaradam  Pen.  tar  hiiuler. . 

3.617.16  : 

$1,010.79 

$618  95 

$391  84 

250.98 

1,104.03 

494.51 

609  52 

Bituminous  niaradam  Pen.  A  cone,  base 

46.23 

779.78 

431. 15 

348  63 

Bituminous  niaradam  Pen.  Tconr.  base 

26.63 

928  04 

479.04 

449  00 

"  aifThound  macadam . 

2.299.  II 

999  56 

779. 15 

220  41 

(  I'ncrrte,  1st  rlass  1-2-4  mix  or  better .. 

2.161  22 

409.79 

174  43 

235  36 

Concrete  2nd  claaa . 

152  19 

1.141  13 

825  75 

315.  38 

Conrrete  Hassam . 

19  45 

1.228.98 

905.44 

323  54 

Hnok  pavement . 

263.77 

563.65 

319. 13 

244  52 

III  93 

1.619  04 

928  80 

690  2  4 

Topeka,  concrete  V>aae . 

80.37 

597  05 

299  63 

297  42 

Topeka,  niaradam  base . 

69  87 

1.410.69 

836  32 

574  37 

.Anneaite,  concrete  base . 

5  93 

964.37 

763  27 

201.10 

.\ii)iesite,  macadam  base . 

5  18 

1.557  44 

164  74 

1,392  70 

Open  mix,  concrete  base  (including  cok! 
patch)  . 

23  59 

479.39 

284  06 

195.33 

Open  mix,  macaciam  base  (inclndinx 
old  patch) . 

14.27 

640.  M 

292.37 

347,74 

biiulithic-concretc  Imse . 

15.  12 

1.723.80 

504  82 

1.218.98 

"iirrenite  bitulithir  rone.  I>ase . 

5  62 

513.65 

44  73 

468.90 

'Villite  concrete  base . 

4  87 

314  24 

173  90 

140. 34 

Hit  islog  concrete  base . 

2.31 

732.32 

413  21 

319  M 

Short  asphalt  conrrete  base . 

0 

0 

0 

0 

tiravel  mix-Rravrl  base . 

5.05 

1.060.79 

601.19 

459.60 

1  hiKlcrson-macadam  base . 

0.51 

0 

0 

0 

.\^phalt  blork-ronc.  base . 

18  97 

1.655.62 

1.351.87 

304  75 

Asphalt  block  macadam  base . 

2.  12 

.>69.81 

192,92 

176.89 

Wood  block . 

0.52 

89.21 

0 

89.21 

Stone  block . 

3.72 

254,97 

126  71 

128.26 

Brick  eubes*macadam  base . 

0 

0 

0 

0 

Sub-base  bituminous . 

7.  10 

917.  18 

796.98 

120  20 

Bituminous  macadam  layer  method . . . 

7.29 

842  94 

502.33 

340  61 

Kentucky  rock  asphalt . 

14  53 

935,44 

674.31 

261.13 

UiMitnac . 

0. 15 

2.232.53 

1,505.87 

726  66 

3  strip  dunl  ( Ist  cl.  cone,  and  bit.  mac.) 

72  43 

277.29 

183.50 

93.79 

2  strip  dunl  (Ist  cl.  cone,  and  W.  B. 
mac.) . : . . . 

0 

0 

0 

0 

2  strip  dunl  brick  and  W'.  B.  mac . 

6  26 

1.963.46 

1.742.52 

220.94 

2  strip  dunl  brick  and  earth . 

12.79 

252.70 

95,73 

156.97 

2  strip  dunal  concrete  and  eaith . 

9.  15 

243  26 

55.  14 

188  12 

2  strip  dunl  ( Ist  cl.  cone,  and  bit.  mac.) 

3.85 

545.49 

296  31 

249  18 

3  strip  dunl  concrete  and  W.B.  mac... 

4.28 

300.75 

186.11 

114  64 

2  strip  dunl  concrete  and  (travel . 

0.70 

856. 10 

710.71 

,145.39 

2  strip  dunl  brirk  and  bit.  mac . 

0 

0 

0 

0 

2  strip  dunl  brick  and  concrete . 

8.45 

1.711.51 

1.041.45 

670.06 

Lurth . 

0.58 

0 

0 

0 

Bit  mac.  Pen  T  macadam  base . 

14.65 

955.43 

782.78 

172.65 

Bit  mac.  Pen.  A.  macadam  base . 

3  70 

780.03 

390.41 

389.62 

Sporial  Telford . 

0.87 

304  09 

304.09 

0 

\vera*e  coat  per  mile. 


Averaae  all  typea  $651  $643  $608  $560  $631  $744  $607  $712  $757  $860  $677 


years  prepared  by  David  Noonan,  Deputy  Commissioner 
of  Highways  are  given  in  Tables  I  and  II.  The  average 
cost  of  maintenance  of  all  highways  in  1925  was  $860 
per  mile;  an  average  for  ten  years  of  $677  per  mile  is 
shown.  The  three  types  of  pavement  of  which  there 
are  the  greatest  amount  of  mileage  in  the  state  cost 
respectively  to  maintain;  Bituminous  macadam  (Pene¬ 
tration  Asphalt),  3,617.16  miles  cost  $1,010.79  per  mile; 
waterbound  macadam  of  which  2,299.11  miles  were 
maintained  cost  $999.56  per  mile,  while  concrete,  first 
class,  1;2:4  mix  or  better,  cost  for  2,161.22  miles 
$409.79  per  mile. 

These  three  classes  con.stitute  more  than  85  per  cent 
of  all  of  the  different  varieties  of  pavement  in  use  in 
this  state,  of  which  there  are  a  total  of  46.  The  highest 
priced  pavement  from  the  standpoint  of  maintenance 
cost  was  Roomac  which  cost  for  the  maintenance  of 
0.15  mile  at  the  rate  of  $2,232.53  per  mile.  Costs  per 
mile  were  low  in  1919  with  $.560,  rising  on  an  average 
to  $631  in  1920  and  $744  in  1921.  In  1922,  they  dropped 
to  $607,  but  came  back  in  1923  to  $712,  increasing  to 
$767  in  1924  and  to  $860  in  1925. 

There  has  been  a  steady  increa.se  in  maintenance 
costs  of  the  principal  types  of  pavement  during  the  past 
ten  years  with  the  exception  of  second  class  concrete 
which  shows  an  increase  per  mile  from  1916  to  1925 
of  only  from  $1,080  to  $1,141  and  water  bound  macadam 
which  increased  from  $906  to  $1,000.  On  the  other 
hand  bituminous  macadam,  penetration  method,  asphalt 
and  tar  which  cost  in  1916  $483  per  mile  for  main¬ 
tenance,  cost  $1,017  in  1925,  while  Topeka  on  macadam 
base  increased  from  $256  in  1916  to  $1,411  in  1925  in 
maintenance  cost  per  mile. 


$860 


$546 


$314 
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A  series  oF notes  from  the  field  on  the 

gin  the  Small  City  IVoblems  and  Praaices  of  the  Municipal 

Ei^neer  in  the  Cities  Below  100,000 


The  Editor  Visits 
The  City  Engineer 

Snapshots  of 
Our  Represenlalioe 
Srrtall  Cities 

El  Paso,  Texas 


HKAT.Trr  rKXTKT?  A\D  ^OM^fT:nrtAL  DISTFtlBUTlOX  POIN'T 
till  wfKttTii  Texas,  southern  New  .Vlexiio  and  old  Mexico,  K1 
I’a.so  has  developed  a  laiRe  number  of  manufacturing  plants 
dependent  on  local  raw  products.  Principal  of  these  establish¬ 
ments  are:  A  smelter  handling  the  coppers  of  New  Jlexico, 
Arizona  and  .Mexiio ;  c«'ment  mill:  cotton  mill,  gins,  coni- 
pre.ssors  ;  storam'  warehouse  ;  flour  mills  ;  woodworkinfj  ftlants, 
K<‘ltinK  raw  products  from  as  far  away  as  California  and 
Orenon  but  depeiidinff  iarfrely  on  eastern  Texas,  New  Alexico 
above  All>u>|Ueri|Ue  and  old  Mexico;  structural  steel  fabficat- 
iiift  shops;  foundries;  brick  far-torles ;  and  cement  products, 
('enter  of  one  i>f  the  most  successful  of  U.  S.  Reclamation 
projects.  Outfittintr  center  for  mining  operations  in  Mexico. 
Probably  the  ilosest  bind  commercial  contact  fxtint  with 
Mexico,  sime  the  city  is  at  the  head  of  rich  irrigtited 
Rio  tSrande  Valley  ecmally  supplied  on  both  sides  of  the 
border  by  the  l'lei)hiint  Rutte  storage  reservoir  of  the 
I".  S.  Riii'eau  of  Reclamation.  It  is  well  served  by  six  rail¬ 
roads  u|>  iind  down  the  valley,  to  east,  west,  north  and 
south.  Kl.,  ;t,To0  ft.  -Area,  lli  sq.mi.  Pop.,  1920  census, 
J'O.OOo,  now  estimated  at  nearly  100,000. 

LOCATPH)  at  the  extreme  western  tip  of  Texas  at  the 
-ypa.ss  del  Norte  in  a  low  mountain  range  through 
which  the  Rio  Grande  breaks  in  a  wide,  flat  flood  plain 
continually  rising  in  elevation  due  to  silt  deposition,  El 
Paso  is  at  El.  3,700  ft.  above  sea  level  and  has  an 
equable  dry  climate  of  cloudless  days  and  cool  nights, 
invigorating  and  ideal  for  health  conditions.  One  of 
the  largest  army  hospitals  and  seven  large  sanitariums 
are  here  to  care  for  that  pha.se  of  the  city’s  growth. 
For  centuries  the  location  has  beckoned  traffic  through 
the  pass  along  the  river  and  across  the  border.  First 
.settlers  occupied  the  flat  area  between  the  river  and 
railroads  which  skirt  the  hills  but  within  the  last  15 
years  two-thirds  of  the  populated  area  has  crept  up  the 
mesas  above  the  city,  the  automobile  and  good  paving 
greatly  expediting  the  movement. 

The  city  therefore  is  crescent  shaped,  with  its  widest 
three  miles  perhaps  at  the  downstream  horn.  The 
series  of  mesas  are  comparatively  flat,  with  4  per  cent 
grades  away  from  each  succeeding  escarpment  reached 
by  streets  with  grades  not  to  exceed  5  or  7  per  cent. 
The.se  mesas  are  made  up  variously  of  clay,  caliche  and 
rock,  while  the  flat  valley  with  its  slope  of  2  ft.  to  the 
mile  is  underlain  with  sand,  clay  and  adobe  with  water 
close  to  the  surface.  Water  supply  is  available  close  at 
hand  but  not  used,  dependence  being  on  wells  sunk  to 
a  sand  .stratum  .ju.st  under  a  salt  water  stratum  at  850 
ft.  depths.  Topographically,  a  high-level  and  a  low- 
level  sanitary  sewerage  system  is  suggested,  the  first 
for  the  .steep  slopes  of  the  mesas  and  the  second  for  the 
valley  where  the  low  minimum  grades  require  pump¬ 
ing  to  lift  the  sewage  to  the  sewage-treatment  plant. 
Eventually  an  interceptor  skirting  the  base  of  the  mesa 
will  be  built  for  domestic  sewage  but  for  the  present 
all  of  the  sewage  enters  the  sewers  on  the  flat  area  and 
has  to  be  pumped.  Storm  water  is  a  problem.  Because 
of  the  infrequency  of  rains  (10  in.  is  the  rainfall)  a 
close  balance  must  be  maintained  between  the  natural 


man-made  channels  and  dished  streets  for  the  iHirpo.<e 
of  taking  care  of  storm  water. 

So  various  are  the  types  of  material  encountered  and 
so  plentiful  and  low-priced  ($1.50  per  day)  is  the  labor 
supply  that  all  trenching  is  hand  work.  However,  6- 
and  8-in.  vitrified-tile  lines  cost  about  $2  per  foot  laid, 
even  though  pumping  and  sheeting  must  be  resorted  to 
on  the  flats  and  air-drill  spades  on  the  mesa.  With 
deposits  of  this  .type  the  builders  of  skyscrapers  which 
are  coming  in  in  the  valley  usually  explore  the  founda¬ 
tion  carefully  to  get  into  stable  .sands.  Water  is  every¬ 
where,  one  of  the  hotels  continually  pumping  from  the 
ba.sement  into  the  sewers  150,000  g.p.d.  This  condition 
is  augmented  since  the  river  bed  has  risen  10  ft.  in 
ten  years  and  now,  though  above  the  general  level  of 
the  city,  is  kept  out  by  levees.  Thereby  hangs  another 
tale,  for  while  location  of  the  levees  has  been  worked  out 
.scientifically  and  agreed  to  by  the  International  Boun¬ 
dary  Commission,  the  governments  have  not  agreed, 
Mexico  insisting  first  on  full  adjudication  of  claims  to 
the  banco  lands  (cutoff  loops  caused  by  the  meandering 
of  the  thread  of  the  river  designated  as  the  boundary 
in  past  treaties).  Some  levee  work  has  been  done  but 
much  remains  on  both  sides  which  must  be  carried  up 
simultaneously. 

With  nearly  one-half  the  streets  paved  and  those 
paved  streets  sewered,  and  water  supply  development  by 
increased  well  capacity  well  cared  for,  the  engineer’s 
principal  future  problems  are  lowering  the  ground  water 
level,  provision  for  storm  water,  intercepters,  levees  and 
a  new  2.3-m.g.  storage  reservoir. 

Organization — El  Pa.so  has  the  commission  form  of 
government  with  the  four  commissioners  heads  of  as 
many  departments;  (1)  Public  works  and  mainte¬ 
nance,  under  which  is  the  city  engineer;  (2)  police  and 
fire;  (3)  parks  and  roads ;  (4)  public  health,  sewerage 
and  garbage.  To  the  engineer’s  office  comes  all  engi¬ 
neering  work.  The  parks  need  a  grandstand  and  swim¬ 
ming  pools.  The  sewage  plant  wood-stave  outlet  rots 
out  in  two  years  and  the  engineer  is  asked  to  build  a 
new  one  of  centrifugally-cast  concrete  pipe.  Design  and 
construction  of  the  w'ater-works  structures,  pump 
houses  and  reservoirs  are  done  by  the  engineer.  Since 
purchase  of  the  works  by  the  city,  a  corporation  form 
of  control  has  been  continued,  with  the  mayor  and 
aldermen  as  directors. 

Robert  P.  Anderson  is  the  city  engineer,  with  a  .staff 
as  follows:  One  assistant  city  engineer  in  charge  of 
paving  and  surv’eys;  one  office  engineer  and  chief  drafts¬ 
man;  three  field  parties  of  four  men  each;  one  chief 
inspector  who  helps  on  design ;  paving  and  sidewalk  in¬ 
spectors  as  required.  The  average  budget  is  $35,000. 
For  sewers  it  is  $10,000  more  but  augmented  as  needed 
from  the  general  fund. 

Paving — Of  the  243  miles  of  streets  113  are  paved, 
mostly  with  bitulithic  or  asphalt.  In  residence  districts 
a  IJ-in.  top  is  laid  on  6  in.  of  stone.  Downtown,  2  in. 
is  laid  on  9  to  11  in.  of  stone.  Over  sandy  soil,  a  li-in. 
top  is  laid  on  a  4-in.  concrete  base.  A  few  streets  run- 
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ning  over  caliche  have  a  1  J-in.  top  on  3  in.  of  black  base. 

\  few  recently  paved  streets  are  of  concrete. 

The  combined  curb  and  gutter  has  a  i-in.  batter.  The 
slope  on  all  old  parkways  is  1  in.  to  I  ft.  from  property 
line  to  curb,  but  recently  because  of  little  or  no  rain  and 
to  keep  irrigation  water  ponded,  flatter  grades  are 
given. 

Pavement  patches  are  repaired  by  contract,  4  to  5  in. 

concrete  being  laid  and  left  for  60  days  to  permit 
settlement.  The  concrete  is  then  chipped  out,  stone 
tamped  in  and  an  asphalt  top  placed. 

Stri“ets  widths  generally  are  70  ft.  of  which  30  ft.  is 
paved  in  residence  districts  and  50  ft.  down  town.  Three 
arterial  .streets  are  100  ft.  wide.  On  these  there  are 
two  30-ft.  paved  ways,  one  each  side  of  the  9-ft.  street 
car  strips.  On  the  Main  Valley  road,  now  going  in,  the 
single  street-car  track  has  been  moved  from  the  side  to 
the  center  and  the  right-of-way  curbed,  separating  the 
traffic. 

Pavements  are  paid  for  by  .special  assessment  with 
the  city  paying  for  intersections  and  alleys  from  bonds 
voted  by  the  people. 

Permanent  monuments  are  placed  10  ft.  north  and 
east  of  the  center  of  the  Intersection  lines.  These  con¬ 
sist  of  manhole-inclosed  concrete  posts  3  ft.  deep,  with 
their  tops  8  in.  below  the  pavement  surface.  The  monu¬ 
ments  are  also  used  as  bench  marks  but  Mr.  Anderson 
prefers  locations  in  small  parks  away  from  traffic,  par¬ 
ticularly  in  the  flat  areas.  A  permanent  level  survey 
is  now  being  made. 

SeiiHige — In  1922  the  city  built  15  sewage  settling 
tanks,  each  30x80  ft.  and  10  ft.  deep,  with  an  outlet 
weir  across  the  30-ft.  end  ahead  of  which  is  a  30-in. 
scum  board.  The  sewage  flow  averages  5i  m.g.d.,  with 
peaks  of  11  to  12  m.g.d.  Three  tanks  are  used  at  a  time 
for  about  three  months  then  the  sewage  is  shut  off  and 
the  sludge  allowed  to  digest  until  it  stops  fermenting, 
when  it  is  pumped  to  a  sludge  field.  No  analyses  are 
made  and  little  attention  paid  to  the  operation.  The 
effluent  is  dark,  cloudy  and  carries  much  flocculent 
material  as  well  as  large  pieces  of  black  scum  or  sludge 
escaping  under  the  scum  boards.  The  concrete  work  is 
excellent  but  if  the  same  material  had  been  put  into 
two-storj’  tanks  or  some  of  the  later  forms  of  tanks 
real  work  might  be  done.  The  sewage  is  well  diluted 
with  ground  water,  the  volume  of  which  varies  with  the 
river  stage,  increasing  some  15  days  after  a  sudden  rise. 

Garbage — Garbage  is  collected  every  other  day  down¬ 
town  and  twice  a  week  in  residence  districts,  where  it 
is  wrapped.  It  is  hauled  to  a  dump  and  covered  with 
earth.  An  ingenious  net  of  i-in.  steel  cables  with  10-in. 
meshes  held  in  place  by  clips  is  laid  on  the  floor  of  the 
5-ton  trucks.  At  the  dump  a  team  is  attached  by  a  cable 
to  a  2-in.  pipe  fastened  to  the  forward  end  of  the  net 
and  the  garbage  is  pulled  out.  If  no  team  is  available 
at  the  moment,  the  cable  may  be  attached  to  a  snubbing 
po.st  and  the  truck  driven  forward.  The  operation  takes 
12  sec.  whereas  it  formerly  required  40  min.  to  fork 
out  the  load.  One-ton  Ford  trucks  with  home-made 
high  sideboards  collect  the  residence  garbage.  All  of 
this  equipment  is  housed  at  a  stone-wall-enclosed  city 
corral,  described  in  Engineering  Record,  Jan.  22,  1916, 
p.  108.  A  garbage  incinerator  was  built  by  El  Paso 
more  than  10  years  ago,  but  it  was  never  put  in  opera¬ 
tion. 

Water — A  2.3-m.g.  circular  reinforced-concrete  reser¬ 


voir  of  the  Hewitt  type,  140  ft.  in  diameter  and  22  ft. 
deep,  with  a  4-in.  dome  roof,  just  put  under  contract 
will  bring  the  storage  capacity  in  the  reservoirs  to  25.5 
m.g.d.  The  smallest  reservoir  (tank)  is  130,000  gal.  and 
the  large.st  114  m.g.  Water  is  pumped  by  motor-driven 
centrifugals  from  six  wells  averaging  1.6  m.g.d.  each. 
Additional  wells  on  the  mesa  pumped  by  air  bring  the 
capacity  to  16  m.g.d.  which  may  be  still  further  aug¬ 
mented  by  2.5  m.g.d.  by  a  surface  well  for  use  only  in 
fire  emergency.  The  water  is  not  excessively  hard  but 
laundries  and  some  manufacturing  concerns  soften  it. 
No  hou.seholders  do.  The  centrifugals  require  1  kw.-hr., 
costing  14c.  per  1,000  gal.  to  operate. 

Street  cleaning  is  done  by  white  w'ings  and  mechani¬ 
cal  sw’eepers  and  is  not  in  charge  of  the  engineer. 

City  Planning — Zoning  has  been  talked  of  recently 
by  a  city  planning  commission,  but  nothing  accom¬ 
plished.  In  general  the  residence  districts  do  not  appear 
badly  raided  by  filling  stations  or  garage.s,  and  zoning, 
if  it  were  possible  under  Texas  law,  might  easily  be 
accomplished. 

The  city  planning  commission  of  five  citizens  was 
established  by  a  comprehensive  ordinance  in  1923.  Once 
a  year  a  written  report  must  be  submitted  of  work  ac¬ 
complished  and  recommendations.  W.  E.  Stockwell, 
engineer  and  secretary,  is  author  of  the  1925  report  of 
70  pages  which  indicates  that  the  commission  has  al¬ 
ready  much  to  its  credit.  Ortain  grade  .separations, 
acquisition  of  land  for  parka,  openings  of  streets  and 
connections  with  highways  have  been  made.  Engineer¬ 
ing  matters  scheduled  for  immediate  action  include  wide 
curb  parking  on  all  streets  not  main  traffic  ways,  a 
modem  lighting  system  and  removal  of  crooked  inter¬ 
sections  and  projecting  corners.  The  larger  pressing 
problems  of  an  engineering  nature  under  consideration 
are  water  supply,  10,  25  and  50  years  hence,  removal 
of  the  railroads  from  the  heart  of  the  city  particularly 
freight  traffic,  development  of  connected  traffic  arteries, 
connection  of  the  heart  of  El  Paso  with  that  of  Juarez, 
Mexico,  by  a  monumental  free  bridge  with  impressive 
bridgeheads,  and  development  of  the  river  front  along 
with  levees. 

A  trip  with  Mr.  Stockwell  around  the  railroad  yards 
and  over  the  single  wooden  viaduct  entrance  crossing 
the  railroads  from  the  rapidly  developing  upper  valley, 
indicates  much  work  and  co-operation  ahead  for  both 
municipal  and  railroad  engineers.  These  and  other 
preliminary  plans  were  worked  out  by  the  late  George  E. 
Kessler  but  had  not  been  reduced  to  writing  before  his 
death. 

El  Paso  is  an  excellent  example  of  a  city  with  its 
engineers  well  ahead  in  their  thinking  out  of  public 
demands  and  financial  possibilities.  Helpful  co-opera¬ 
tion  apparently  exists  among  the  heads  of  the  various 
official  bodies,  including  American  and  Mexican  engi¬ 
neers  of  the  International  Boundary  Commission,  U.  S. 
Bureau  of  Reclamation  for  the  tributary  valleys.  City 
Plan  Commission,  county  and  city  engineers.  White 
men  settled  the  region  nearly  three  centuries  ago  so 
that  El  Pas«  has  to  overcome  many  obstacles  in  the  way 
of  precedent  that  are  lacking  in  new  towns.  Irregular 
property  lines,  defined  under  strange  laws,  uncertain 
water  rights  of  antiquity,  age-old  customs,  all  are  fac¬ 
tors  the  engineers  must  constantly  bear  in  mind. 
Plenty  of  work  and  engineering  planning  remains  to  be 
done  but  the  talent  is  there  and  actively  operating. 
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Economic  Study  of  Plant  Layout  For 
Building  Construction 

Alternative  Plant  Plans  for  Twelve-Story  Loft 
Compared  on  Basis  of  Cost  and  Speed 
Results  Prove  Efficiency 

By  Zara  Witkin 

KriKint'er,  lU'rbtrt  SI.  Haruch  Corp.,  Los  Angflfs,  Calif. 

The  quantities  in  the  Harris-NewTnark  Building  in 
Lo.s  Angeles  and  its  location  at  a  heavy  traffic  in- 
terswtion  made  the  problem  of  handling  materials,  with 
economy  of  equipment,  both  to  and  on  the  work,  one 
which  warranted  careful  .study.  Alternative  plans  were 
analyzed  on  the  basis  of  cost,  output  and  sureness  of 
delivery  and  the  one  which  is  described  was  chosen. 
The  several  factors  and  results  are  given;  the  results 
were  gratifying  in  the  efficiency  and  economy  achieved 
in  producing  a  large  volume  of  concrete. 

Structure  aud  Quantities — The  building  is  a  rein- 
forced-concrete  store  and  loft  structure.  Fig.  1,  contain¬ 
ing  twelve  stories  and  a  basement  and  a  mezzanine  floor 
in  the  first  story.  The  total  supported  area  is  300,000 
s(j.ft.  and  the  volume  of  the  building  is  approximately 
■1,000,000  cu.ft.  The  shape  is  a  parallelogram  with  the 
building  lines  following  obtuse  angles  made  by  the  in¬ 
tersection  of  two  .streets.  Fig.  2.  This  angle  was  of 
sufficient  magnitude  to  cause  the  interior  layout  of  col¬ 
umn  lines,  which  are  siiaced  20  ft.  apart,  to  be  skewed 
with  regard  to  each  other,  in  order  to  prevent  the  con¬ 
dition  of  a  triangular,  mutilated  panel  occurring  four 
times  on  each  floor  as  it  would  have  if  rectangular  col¬ 
umn  spacing  had  been  used. 

In  the  construction  of  the  frame  of  the  building  there 
were  u.sed  approximately  20,000  bbl.  of  Portland  cement, 
7,000  cu.yd.  of  sand,  equal  to  approximately  13,000  tons, 
and  10,000  cu.yd.  of  gravel,  equal  to  approximately 
14,000  tons.  These  quantities  made  it  necessary  to  in¬ 
vestigate  traffic  conditions  immediately  surrounding  the 
site  and  to  plan  the  material-receiving  bins  and  the 
truckways  to  and  from  them  .so  as  to  preclude  any  possi¬ 
bility  of  serious  tie-up,  involving  delay  in  delivery  of 
materiaks  and  loss  of  time  of  the  concreting  gang  when 
once  a  large  pour  was  in  progress. 

Traffic  Coyiditinns — The  building  is  located  on  the 
corner  of  Los  Angeles  and  Ninth  streets.  Los  Angeles 
St.  is  an  indu.strial  artery,  being  a  main  truck  route 
for  warehouses,  light  manufacturing  and  wholesale 
bulk-goods-handling  concerns  located  on  and  about  the 
street.  Ninth  St.  is  a  crosstown  artery  from  the  indus¬ 
trial  section  of  the  city,  through  the  wholesale  district, 
the  financial,  the  shopping,  the  apartment  and  finally 
the  residential  districts,  and  bearing  a  considerable 
street  railway  traffic.  West  of  the  building  is  a  paved 
alley  emptying  into  Ninth  St. 

Midway  between  Los  Angeles  St.  and  the  alley-way, 
one  20-ft.  panel-width  removed  from  the  Ninth  St. 
building  line,  were  two  passenger  elevator  shafts  in  one 
of  which  it  was  desired  to  place  the  hoist-tower  for 
elevating  mixed  concrete. 

Plant  Plan  Analysis — The  problem  of  plant  lay-out 
resolved  into  two  parts;  First,  how  to  enter  the  build¬ 
ing  with  trucks  to  deposit  cement  and  aggregates  and 
then  to  leave  without  causing  traffic  disturbance  and 
clogging  operations  on  the  job;  second,  how'  to  handle 
the  aggregates  from  point  of  dumping  from  trucks  into 
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the  concrete  mixer,  with  minimum  labor  cost  and  maxi¬ 
mum  simplicity,  efficiency  and  certitude.  In  .solving 
the  fir.st  part  of  the  problem,  two  alternative  schemes 
were  studied  as  shown  by  Fig.  2. 

It  was  first  proposed  that  trucks  come  west  alon? 
Ninth  St.,  stop  in  front  of  the  middle  of  the  building 
turn  out  into  the  street,  back  into  the  building,  up  a 
short  ramp  and  unload  sand  in  a  bin  situated  oppo.site 
columns  38  and  39  and  dump  gravel  into  a  bin  opposite 
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columns  39  and  40.  The  advantage  of  this  method  was 
a  short  ramp  of  low  cost.  There  were,  however,  some 
important  disadvantages: 

1.  Trucks  turning  into  the  street  might  block  traffic 
and  incur  the  ill  will  of  police  authorities. 

2.  Backing  in  of  trucks  is  a  slow  proceeding  and 
w’ithin  such  narrow  clearances  as  were  available  meant 
practically  blind  and  dangerous  driving. 

3.  A  truck  in  backed-in  position  would  prevent  others 
from  entering. 

4.  The  bin  location  would  necessitate  special  cutting 
of  the  flat  slab  and  construction  of  beams  around  open¬ 
ings  later  to  be  filled  over. 

5.  The  short  ramp  would  necessitate  dumping  trucks 
on  an  incline  involving  some  difficulty  in  unloading  and 
some  danger  of  slipping  down  the  ramp. 

The  alternative  method  was  to  enter  the  building  on 
a  long  ramp  beginning  at  Los  Angeles  St.,  run  directly 
through  the  front  panel  of  the  building  facing  Ninth 
St.,  dump  sand  and  gravel  and  cement  and  proceed  in 
the  same  direction  to  the  alley  and  out  on  Ninth  St. 
without  blocking  other  trucks  from  the  ramp  or  the 
street  car  and  other  traffic  of  Ninth  St.  This  second 
scheme  required  a  ramp  160  ft.  long.  Tentative  designs 
and  estimates  of  construction  cost  of  the  two  ramps 
indicated  that' the  difference  would  amount  to  approxi- 


mately  10,000  ft.  b.m.  of  heavy  timber  framinj?  amount-  second  floor  slab.  These  factors  were,  of  course,  es- 

infr  to  about  $600,  which  was  only  4c.  per  cubic  yard  tablished  by  actual  measurement  of  trucks  to  be  used, 

of  the  total  volume  of  concrete.  It  was  decided  that  the  The  bins  were  lined  with  jralvanized  iron  .sheets  to 
advantages  obtainable  by  the  second  method  in  contrast  cause  easy  flow  of  material  into  the  hoppers  and  also 
^  to  drain  as  much  water  as  possible  from  the  aggregates. 

In  actual  operation  with  bunkers  full,  there  was  a  steady 
stream  of  water  out  of  the  Ixittom  of  the  bins. 

Handling  Materials  to  Mixers — When  the  problem 
of  handling  the  aggregates  from  the  bins  to  the  mixer 
presented  itself,  several  different  means  of  achieving 
the  result  were  studied,  involving  the  u.se  of  different 
combinations  of  skilled  and  unskilled  labor,  equipment, 
motors  and  power. 

It  was  essential  to  provide  in  the  bins  sufficient 
storage  to  obviate  the  contingency  of  a  halt  in  concret¬ 
ing,  when  a  pour  was  in  progress,  owing  to  a  delay  in 
delivery  of  aggregates.  Since  the  average  pour  was 
approximately  .‘tOO  cu.yd.  in  a  run  of  eight  hours  (using 
a  S-cu.yd.  mixer),  it  was  decided  that  three  hours’  sup¬ 
ply  of  aggregates  was  necessary,  i.e.,  sufficient  for  about 
112  cu.yd.  or  about  56  cu.yd.  of  sand  and  82  cu.yd.  of 
gravel.  The  actual  capacities  of  the  bins  as  finally  de¬ 
signed  were:  sand  58  cu.yd.  and  rock  75  cu.yd. 

To  obtain  these  bin  capacities,  maximum  po.ssible  bin 
depth  was  sought,  this  being  a  variable  controlled  by  a 
15-ft.  basement  height  and  a  21-ft.  first  floor  height. 
Since  it  was  decided  to  use  batch  hoppers  under  the 
bins  (and  later  an  inundator)  the  height  available  for 
bin  depth  was  reduced  4*  to  6  ft.  The  mixer  measured 
7i  ft.  over-all  height  from  platform  to  top  of  loading 
hopper.  The  mixer  was  sunk  in  a  pit  below  the  ba.se- 
ment  floor  to  a  level  permitted  by  the  footing  for  the 
elevator  shaft  in  which  the  concrete  hoisting  tower 
was  placed. 

The  several  propo.sed  methods  of  handling  the  aggre¬ 
gates  from  the  bins  to  the  mixer  .were:  (1)  By  hand¬ 
carts  wheeled  from  bins  to  mixer;  (2)  by  conveyor  car 
and  hoist;  (3)  by  tw’o  conveyor  belts  carrying  .sand  and 
gravel  from  each  of  two  bins,  separated,  to  the  mixer; 
(4)  by  single  conveyor  belt  carrying  sand  and  gravel 
together  from  two  adjacent  bins  to  mixer;  and  (5) 
gravity  discharge  from  bins  through  batch  hoppers. 

Fig.  4  tabulates  these  methods,  showing  a  schematic 
arrangement  of  a  section  through  the  building  in  the 
panel  containing  the  truckway  bins  and  mixer,  and  li.sts 
the  men,  skilled  and  unskilled,  equipment  and  power 
necessary  in  each  case. 
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FIG.  2— ADOPTED  AND  ALTEn.V.\TI VE  CO.NSTRUCTIO.V 
PEA.VT  LAYOUT 

In  construction  plant,  solid  lines  show  layout  adopted, 
(lotted  lines  show  the  alternative  plan.  Each  slab  as  shown. 
.1,  B,  and  C,  was  concreted  in  a  single  pour. 


to  the  first  outweighed  this  additional  cost  and  it  was 
accordingly  adopted. 

Truckway  ayid  Bins — The  truck  ramp  was  then  de- 
.signed  and  the  bents  placed  wherever  possible  to  bear 
upon  concrete  footings  in  place,  saving  individual  po.st 
footings  and  extra  post  and  bracing  lengths.  The  ramp 
truckway  general  plan  is  shown  by  Fig.  2.  The  design 
i.s  shown  by  Fig.  3.  The  design  was  based  upon  three 
primary  factors:  (1)  The  gross  weight  of  a  loaded 
truck  which  equaled  34,000  lb.  or  17  tons,  a  six-wheel- 
dump-body-aggregate-handling  truck;  (2)  the  gage  and 
treadwidths  of  this  model  machine,  for  which  treadways 
and  guard  rails  were  provided;  (3)  the  maximum  rise 
above  first  floor  level,  which  was  the  entrance  level  of 
the  ramp,  to  secure  maximum  depth  of  bins  and  to  be 
compatible  with  satisfactory  overhead  clearance  for  a 
dump-body  in  a  completely  elevated  position  under  the 
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When  so  li.sted  and  studied  the  soundness  of  the 
.selet'tion  of  the  adopted  method  five  is  apparent.  But 
before  it  was  established  that  the  decreased  bin  capac¬ 
ity  arranjred  for  jrravity  discharjfe  through  hoppers  into 
the  mixer  was  sufficient  to  meet  expected  contingencies, 
the  other  methods  considered  were  carefully  weighed 
and  the  special  advantages  of  each  w’ere  brought  out. 
The  ordinary  method  of  using  hand  labor  and  wheeling 
carts,  of  course,  eliminated  all  machinery,  even  batch 
hopjiers,  but  added  a  fairly  heavy  labor  charge  to  the 
concrete  plant.  Of  the  mechanical  methods,  three  prob¬ 
ably  would  have  been  most  simple,  effective,  positive 
and  due  to  low  car  height  would  have  allowed  greater 
bin  capacity.  On  the  other  hand  it  required  a  .separate 
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hoist  and  hoistman  and  a  special  car  and  track  and 
batch  hoppers  under  the  bins,  with  a  man  to  control 
them.  It  was  found  that  even  deducting  the  required 
heights  for  the  hoppers  between  the  mixer  and  the  bins, 
sufficient  depth  was  not  available  for  minimum  bin 
storage  requirements. 

Accordingly  the  simplicity  and  the  absence  of  men 
and  motor  and  hoist  or  belt  equipment  in  a  dark,  re- 
.stricted  working  space,  which  a  gravity  discharge  method 
offered  determined  its  selection.  Later  on,  with  the  in¬ 
stallation  of  an  inundator  under  the  sand  bin,  the  plant 
w'as  in  its  final  form  and  the  entire  labor  force  con¬ 


sisted  of  one  man  at  the  chute  delivering  cement  to  the 
mixer,  one  man  controlling  the  inundator  and  the  rock 
hopper,  and  one  man  on  the  mixer  itself. 

Output  and  Cost — The  average  single  pour,  shown  by 
Fig.  2,  covers  about  one-third  of  a  typical  floor  area  and 
equals  upwards  of  300  cu.yd.  of  concrete.  In  placing 
this  concrete,  the  consideration  of  the  use  of  chutes  or 
runways  arose  and  it  was  solved  by  a  combination  of 
the  tw’o  methods  owing  to  the  central  position  of  the 
tower  at  one  aide  of  the  building.  A  40-ft.  section  of 
chute  was  used  which  served  the  end  of  the  building 
where  the  tower  was  situated.  Runways  and  concrete 
cart  deposition  were  u.sed  in  conjunction  for  the  re¬ 
mainder  of  the  area,  collecting  from  a  floor-hopper  into 
which  the  chute  emptied,  affording  flexibility  and  avoid¬ 
ing  having  the  men  with  the  carta  wait  for  each  cart- 
batch. 

A  graphical  analysis  of  costs  of  handling  concrete  ag¬ 
gregates,  mixing  concrete  and  placing  concrete  is  given 
by  Fig.  5,  illustrating  the  results  obtained  by  the 
studies  made  and  the  methods  used  as  outlined  above. 

Analysis  of  the  cost  diagrams  of  an  average  cubic 
yard  of  concrete  in  place,  both  total  cost,  and  plant  and 
labor  cost,  will  emphasize  the  economy  and  efficiency  of 
the  methods  adopted ;  plant  cost  was  only  17  per  cent  of 
the  net  labor  and  plant  cost  of  handling  a  cubic  yard  of 
concrete  from  the  stage  of  loose  aggregates  to  that  of 
mixed  concrete,  in  place,  and  only  3  per  cent  of  the 
total  cost  of  the  concrete,  including  materials. 

The  final  te.st  of  any  such  plant  arrangement  is  the 
manner  in  which  it  meets  the  requirements  for  which 
it  was  designed.  In  this  case  there  were  no  instances 
of  holding  up  a  pour  of  concrete  for  non-delivery  of 
materials,  the  bin  storage  meeting  the  needs  at  all 
times.  The  operation  of  handling  the  aggregates  from 
the  bins  to  the  mixer  was  performed  with  an  insignifi¬ 
cant  amount  of  labor  and  no  break-downs  in  service. 

The  building  was  designed  by  Courlett  &  Beelman, 
architects,  and  Oliver  Bowen,  engineer.  The  contractor 
was  the  Herbert  M.  Baruch  Corp.,  Los  Angeles,  Calif. 
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Handling  a  Large  Water  Flow  in 
the  Moffat  Tunnel 

Muck  Pile  Moved  Back  from  Face  200  Ft. — Rescue 
of  Mucking  Machine  in  Waist-Deep  Water — 

Pipe  Laid  on  Trucks 

By  C.  a.  Betts 

office  Engineer,  Moftat  Tunnel  Commission,  Denver,  Colo. 

ON  THE  night  of  Feb.  28  a  large  water  course, 
delivering  approximately  3,000  gal.  per  minute, 
was  cut  in  the  main  heading  of  the  Moffat  railroad  tun¬ 
nel  at' East  Portal.  The  round  had  been  shot  and  the 
mucking  crew  went  in  to  clean  up.  While  the  mucking 
machine  was  clearing  the  fly  rock  and  working  toward 
the  heading  the  shifter  placed  a  cluster  of  lights  in 
the  heading  and  returned  for  tools  to  crosscut  10,  about 
300  ft.  back.  Upon  returning  to  the  heading  where  the 
pressure  of  the  inflow  from  the  floor  had  started  to 
shift  the  muck  pile,  the  foreman  received  the  impres¬ 
sion  that  his  lights  had  been  moved.  The  water  then 
broke  through  lifting  the  40  cu.yd.  of  rock  back  about 
20  ft.  so  that  some  of  it  was  carried  against  the  ap¬ 
proaching  mucking  machine  and  hampered  the  work  of 
re.scuing  it  and  moving  it  up  the  0.8  per  cent  grade 
past  the  crosscut  to  the  apex,  1,300  ft.  east.  By  the 
time  the  crew  reached  crosscut  10  the  water  was  waist- 
deep,  but  as  it  flowed  through  the  crosscut  and  into  the 
water-tunnel  heading,  which  is  parallel  with  and  75  ft. 
to  the  south  of  the  main  heading  (and  32  ft.  ahead 
of  it  at  the  time),  there  was  an  opportunity,  before 
this  working  was  flooded  at  3  a.m.,  to  remove  most  of 
the  machinery,  build  a  bulkhead  of  sand  bags  across 
the  main  heading  east  of  crosscut  10  and  set  up  pumps 
to  direct  the  flow  east  through  the  water  tunnel  to 
crosscut  8,  and  thence  cut  through  the  16x24-ft.  railroad 
bore,  thus  leaving  the  enlargement  operations  west  of 
the  crosscut  undisturbed. 

For  two  days  the  flow  of  about  3,000  gal,  per  minute 
ran  4  in.  deep  over  the  railroad  tunnel  tracks,  after 
which  the  water  subsided  to  1,500  gal.  a  minute  by 
March  7,  at  which  stage  it  remained  for  about  thirty 
days.  By  April  10  the  flow  in  the  main  heading  was 
down  to  1,000  gal.  per  minute  and  drill  holes  in  the 
water  tunnel,  which  was  being  driven  ahead,  struck 
water.  From  then  on  the  flow  in  the  water  tunnel 


increased  until  on  May  1  it  was  650  gal.  per  minute, 
while  that  in  the  main  heading  had  decreased  to  the 
nominal  amount  of  150  gal.  per  minute,  as  the  water¬ 
bearing  seams  were  tapped  by  the  water  tunnel. 

Low-head  motor-driven  centrifugal  pumps  mounted 
on  flat  cars  were  used  to  unwater  the  headings.  About 
1,200  ft.  of  discharge  pipe  was  mounted  on  strings  of 


WATER  CARRIED  GRAVEL  200  FT.  FROM  FACE  OF  TUNNEL 


PIPE  ON  TRUCKS  FOR  WATER  Pl\MPED  OVER 
TUNNEE  APE.X 

trucks  extending  to  the  apex  and  added  to  as  the  water 
receded.  Subsequently  the  pipe  lines  were  placed  along 
the  side  of  the  tunnel  and  permanent  in.stallations  with 
sumps  made.  It  was  found  that  gravel  and  rock  that 
washed  in  from  the  seam  had  filled  the  main  heading 
for  about  200  ft.  This  material  had  to  be  removed 
while  saturated  with  water,  and  while  the  inflow’  which 
continued  knee-deep  washed  in  new  sand. 

At  the  time  of  the  inflow  the  headings  w’ere  more 
than  2,700  ft.  beneath  the  surface  of  the  Continental 
Divide  where  the  barren  rock  gave  no  indications, 
other  than  a  dike  running  along  the  backbone  of  the 
Rockies,  that  the  water-bearing  seams  existed.  For 
thirty  days  preceding  the  flood  wet  seams  carrying  as 
high  as  500  gal.  per  minute  had  been  encountered. 

Throughout  250  ft.  driven  since  March  1  in  the  water 
tunnel  the  roof  and  side  walls  have  dripped  large 
quantities  of  water  but  no  main  .seam  has  been  cut. 

New  Jersey  Water  Supply  Situation  Reviewed 

At  the  meeting  of  the  American  Water  Works  Asso¬ 
ciation  in  Buffalo,  H.  T.  Critchlow,  engineer.  Board  of 
Conservation,  Trenton,  N.  J.,  stated  that  after  review¬ 
ing  the  state  water  supply  control  and  the  Hazen  and 
Sherrerd  plans  to  meet  the  needs  of  the  northeastern 
parts  of  the  state  by  a  successive  tapping  of  streams 
until  the  Delaw’are  is  reached,  with  immen.se  .storage 
reservoirs  at  Long  Hill  and  Chimney  Rock,  and  the 
bills  for  a  state  water  policy  and  plan  to  be  introduced 
in  a  special  session  of  the  legi.slature  June  22,  he  ques¬ 
tioned  whether  the  tw’o  state  water  districts  should  be 
authorized  to  select  their  sources  of  water  supply  and 
authorize  and  contract  works,  or  whether  the  state 
should  continue  to  control  all  the  sources.  He  favored 
the  latter,  if  both  districts  go  to  the  Delaware  River. 
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Multifarious  Problems  of  the  Water-Works  Mart 

Abstracts  of  Papers  at  Buffalo  Convention  of  American  Water  Works  Association, 
Grouped  Under  Intakes,  Pumping  Stations,  Purification, 

Distribution,  Design  and  Operating  Problems 


Water-Worlds  Intakes 

Lake  Current  Studies  and  a  General 
Study  of  Intakes  on  the  Great  Lakes 

Lake  Current  Studies:  D,  E.  Davis,  Erie,  Pa. — A  study 
of  lake  currents  as  affecting  the  water  supply  of  Erie,  Pa., 
.showed  a  notable  deviation  from  conclusions  as  to  the  re¬ 
lation  between  winds  and  float  movements.  This  was 
attributed,  after  obtaining  data  from  Weather  Bureau 
stations  to  the  East  and  W'est,  to  the  lowering  of  waters  at 
one  end  and  their  piling  up  at  the  other  end  of  the  lake. 

Intakes  on  the  Great  Lakes:  George  H.  Fenkell,  manager, 
Detroit  water-works — Many  problems  associated  with  the 
design  of  lake  intakes  together  with  a  mass  of  data  on  the 
location  and  design  of  intakes  on  the  Great  Lakes,  ice 
troubles  and  other  pertinent  matters  were  summarized  in 
a  30-p.  paper. 

*  *  * 

Pumping  Plants 

Diesel-Engine-Driven  Pumps,  Station 
Logs  and  Use  of  Pulverized  Fuel 

Diesel-Engine-Driven  Pumps:  Rodney  D.  Hall,  engineer, 
water-works  department,  Worthington  Pump  &  Machinery 
Corporation,  New  York  City — The  pre.sent  standard  sizes  of 
Diesel  engines,  as  built  by  the  Worthington  company,  .start 
at  .‘lO-hp.  single-cylinder  units.  Sizes  up  to  9,000-hp.  six 
cylinder  units  are  propo.sed.  In  steam-driven  pumping 
machinery  the  steam  economy  increases  considerably  with 
the  size  of  the  unit,  while  Die.sel-engine  units  in  the  small 
.sizes  are  within  about  10  per  cent  of  the  economy  of  the 
large.st  units.  The  fuel  consumption  in  our  entire  line  of 
Diesel  engines  is  less  than  0.5  lb.  of  oil  per  brake  hp.-hr., 
containing  18,500  b.t.u.  per  lb.,  giving  a  “duty”  of  about 
215,000,000  ft.-lb.  per  1,000,000  b.t.u.  With  a  centrifugal 
pump  driven  through  speed-increasing  gears  having  a  com¬ 
bined  efficiency  of  80  per  cent  this  gives  an  over-all  duty 
of  172,000,000  ft.-lb.  per  1,000,000  b.t.u.  consumed,  which 
is  increased  to  190,000,000  when  the  Diesel  engine  is  direct- 
connected  to  a  reciprocating  power  pump  of  88  per  cent 
efficiency.  It  should  be  remembered  that  the  oil  engine  is 
complete  in  itself  and  does  not  require  boiler  house,  boilers, 
stock  and  handling  machinery  and  other  steam  auxiliaries. 

Essential  Pumping  Log  Data:  Isaac  S.  Walker,  presi¬ 
dent  and  general  manager.  New  Chester  Water  Co.,  etc., 
Philadelphia,  Pa. — The  daily  log  of  the  chief  engineer  of 
a  water-works  pumping  plant  should  include  at  least  the 
following:  Names  of  the  engineer  and  fireman  on  each 
watch;  fixed-interval  pump  counter  readings  of  each  pump; 
counter  readings  at  time  of  starting  and  stopping;  total 
revolutions;  total  hours  pumps  are  operated;  total  pump- 
age;  pounds  of  coal  used;  kind  of  coal  used;  average  b.t.u. 
per  pound  of  coal;  hours  of  service  for  each  boiler;  total 
ashes;  per  cent  ash;  average  steam  pressure;  average 
water  pressure;  average  vacuum;  suction  and  di.scharge 
heads  in  feet;  total  head  in  feet;  average  temperature  of 
the  weather,  the  boiler  room,  the  feed  water  and  the  water 
delivered. 

If  means  permit,  it  will  also  be  desirable  for  the  plant 
operator  to  equip  his  station  with  some  or  all  of  the  various 
devices  for  the  detection  of  waste,  and  improvement  of 
efficiency,  among  which  are:  A  meter  or  meters  showing 
the  total  plant  output,  or  preferably  the  output  from  each 
pump;  a  boiler-fe^-water  meter;  draft  gages  for  each 
boiler;  a  CO-  recorder;  steam-flow  meters,  or  a  measuring 
device  for  the  condensate  from  each  pump  condenser;  a 
recording  tachometer  to  provide  a  record  of  the  pump 
speed;  recording  thermometers  to  provide  a  continuous 
record  of  the  temperatures  of  the  weather,  the  boiler  room, 
the  boiler  feed  water  and  the  flue  gases. 

Pulverized  Fuel  at  Des  Moines:  Charles  S.  Denman,  gen¬ 
eral  manager,  water  plant,  Des  Moines,  la. — An  8-hr.  test 


of  the  use  of  pulverized  fuel  at  the  Des  Moines  pumpini: 
station  was  made  May  13.  [See  Engineering  S'ews-IL  emd, 
.Ian.  21,  1926,  p.  107,  for  description  of  pulverized  fuel 
equipment.]  The  coal  was  weighed  and  measurement.-  of 
the  water  were  taken  with  a  V-notch  meter.  The  test  showed 
an  average  boiler  efficiency  of  81.05  per  cent  with  6.18  lb. 
of  water  evaporated  per  pound  of  coal  consumed  as  fired. 
The  undried  coal  was  fed  from  the  bunker  to  the  pulverizer. 

Pulverized  fuel  effects  an  economy  during  banked  boiler 
hours  due  to  the  fact  that  by  .stopping  the  fuel  and  clos¬ 
ing  the  dampers  and  auxiliary  air  inlets  the  boiler  is  made 
similar  to  a  thermos  bottle  and  steam  pressure  can  b'  held 
for  several  hours.  The  furnace  brickwork  having  been 
heated  to  incandescence  during  the  operation  gives  off  a 
radiant  heat  which  is  almost  all  absorbed  by  the  boiler 
rather  than  escaping  up  the  stack.  The  boiler  has  man.'- 
times  actually  stood  for  a  neriod  of  from  12  to  14  houi-- 
and  then  been  put  back  on  the  line  in  from  5  to  8  minute-. 
Also  when  it  has  been  off  the  line  for  a  long  period  and 
become  absolutely  cold  it  has  been  put  back  into  service  in 
20  minutes. 

We  are  now  installing  a  second  pulverized  fuel  unit  and 
as  soon  as  expert  tests  are  made  verifying  our  expectation- 
it  is  our  intention  to  remove  the  present  stokers  and  con¬ 
vert  the  plant  entirely  to  the  use  of  pulverized  fuel.  Thi- 
second  unit  is  driven  by  a  .steam  turbine  and  the  exhaust 
steam  from  this  turbine  is  to  be  used  in  drying  the  coal. 

*  *  * 

Water  Purification 

Algae  Treatment,  More  Filters  at  Washington, 

Changes  in  Detroit  Filters,  Federal  Studies 

Algse  Treatment :  Frank  E.  Hale,  director  of  water 
laboratories.  New  York  City — On  Aug.  25,  1925,  .Jerome 
Park  reservoir.  New  York  City,  was  treated  with  copper 
sulphate  for  asterionella,  1,500  units,  dosage  0.18  p.p.m. 
Contrary  to  usual  practice  the  reservoir  was  not  turned 
into  service  again  until  Sept.  8,  two  weeks  later.  Within  a 
few  hours  some  300  complaints  were  received  over  the  tele¬ 
phone  of  foul-tasting  water.  The  reservoir  was  immedi¬ 
ately  shut  off  again.  Samples  examined  from  top,  middle 
and  bottom  depths  indicate  that  the  decaying  organisms 
had  concentrated  in  the  bottom  water,  and  as  draft  was 
from  the  bottom  the  full  effect  of  the  treatment  was  experi¬ 
enced.  Usually  taste  and  odor  from  treatment  disappear  in 
two  or  three  days  and  experience  like  the  above  has  not 
been  noted.  The  complaints  were  well  justified  judging 
from  certain  of  the  samples  received.  Meantime  a  second¬ 
ary  growth  of  dinobryon  occurred,  1,550  units,  the  protozoa 
probably  feeding  on  the  decaying  asterionella  or  on  the 
bacteria  which  rapidly  increase  following  the  killing  of 
microscopic  organisms,  since  the  dinobryon  predominated  at 
the  bottom.  A  second  treatment  was  given  on  Sept.  14  of 
the  same  dosage  and  it  is  interesting  to  note  that  although, 
as  usual,  the  surface  water  was  treated,  the  organisms 
which  were  at  the  bottom  were  entirely  destroyed.  The 
depth  of  the  reservoir  is  about  25  ft.  Great  care  wa.s 
exercised  in  turning  the  water  on  again.  Samples  from 
top,  middle  and  bottom  were  again  examined  and  the  reser¬ 
voir  turned  into  service  gradually  from  mid-depth,  begin¬ 
ning  on  the  19th.  By  the  24th  it  was  about  one-half  in 
service,  all  that  could  be  taken  from  mid-depth.  Bottom 
draft  was  then  commenced  and  increa.sed  until  the  reservoir 
was  entirely  in  service.  Observations  of  taste  were  made 
frequently  at  the  reservoir  as  it  was  turned  gradually  into 
service,  both  of  the  effluent  and  of  the  bypassed  water.  A.s 
a  result  of  this  experience,  a  new  procedure  for  treatment 
and  putting  into  service  of  reservoirs  was  outlined  and 
distributed.  The  main  points  of  this  procedure  are: 

Care  in  distributing  the  copper  sulphate  rapidly  and 
uniformly.  The  accompanying  diagram  shows  the  course 
of  the  boats  for  large  and  for  small  reservoirs.  On  large 
reservoirs  the  courses  are  parallel  in  one  direction  and  then 
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parallel  in  a  direction  at  right  angles  to  the  first.  On  small  inator  which  automatically  proportion.^  the  flow  of  chlorine 
reservoirs  the  courses  triangulate  the  surface.  to  the  flow  of  water  was  described.  (See  Engineering  Sews- 

I’rompt  inspection,  if  possible  the  third  day  after  treat-  Record,  May  27,  1926,  p.  879.) 
ment,  noting  local  conditions  such  as  odor  arising  from  the  North  Carolina's  Aehiei'ement :  H.  E.  Miller,  engine<*r, 
surface  of  the  water,  particularly  to  leeward  of  any  wind.  State  Board  of  Health,  Raleigh,  N  C. — In  obtaining  im- 

and  physical  appearance  of  the  water.  Laboratory  exami-  proved  technical  .supervision  of  the  many  water  treatment 

nation  of  samples  should  note  whether  organisms  are  dead,  plants  in  North  Carolina,  most  of  which  serv’e  places  of  but 

in  process  of  decomposition,  or  mere  shells,  particulrly  a  few  thousand  population,  two  general  plans  were  fol- 

noting  the  appearance  of  coloring  matter,  whether  faded  lowed:  the  first  being  the  training  of  the  “practical”  op- 

or  jumbled  in  appearance,  also  the  promptness  with  which  erators  found  in  charge  of  the  plants  and  the  second  being 

organisms  settle  in  the  bottles  on  standing.  to  induce  municipalities  to  employ  technical  school  grad- 

Prompt  turning  of  the  reservoir  into  service  on  notifica-  uates,  who  also  require  more  or  less  training  after  assum- 
tion.  Wherever  possible,  when  turning  a  reservoir  into  ing  charge.  In  both  cases  experienced  engineers  and 

-ervice  again,  the  flow  should  be  established  gradually,  operators  of  the  state  department  of  health  visit  the  plants 

mixing  effluent  water  with  bypassed  water  and  noting  at  intervals,  staying  a  week  or  more  to  break  in  new  men. 

turbidity,  taste  and  odor  of  both  effluent  and  mixed  flow.  The  smaller  municipalities  are  induced  to  provide  simple 

If  required,  this  process  may  take  several  days.  Every  laboratory  apparatus,  which  the  operators  are  shown  how  to 
effort  should  be  made  to  prevent  stirring  up  deposits  either  use.  In  some  places  the  plant  operators  make  milk  tests  as 
in  reservoirs  or  in  conduits  which  have  been  idle  or  full  of  well  as  water  tests.  By  means  of  the  general  plan  out- 
stagnant  water.  If  possible,  avoid  drawing  water  from  the  lined  several  score  w’ater  treatment  plants  in  North  Caro- 
extreme  bottom  of  a  reservoir  following  treatment.  Mid-  lina  formerly  under  little  or  no  proper  control  are  now  well 
depth  or  at  least  ten  feet  above  the  bottom  is  preferable,  operated,  with  greatly  improved  sanitary  and  economic 

results. 

Changes  in  Detroit  Filters:  William  M.  Wallace,  super¬ 
intendent — An  operating  capacity  of  320  to  360  m.g.d. 
makes  the  Detroit  rapid  sand  filters  the  largest  filtration 
plant  in  the  world.  Some  operating  experiences  for  18 
months  are  here  summarized.  The  main  feature  of  design 
differing  from  other  plants  of  this  type  is  its  small  mixing 
chamber  in  relation  to  the  capacity  of  the  plant.  The 
chamber  is  18  ft.  wide  by  240  ft.  long.  To  give  thorough 
mixing  at  high  velocities  the  chamber  has  a  diversified  sys¬ 
tem  of  alternate  sets  of  vertical  and  horizontal  baffle  walls 
so  arranged  that  at  maximum  operating  capacity  the  velocity 
through  the  chamber  is  about  90  ft.  per  min.  and  the  mixing 
period  slightly  under  3  min.  After  six  months  of  introducing 
the  alum  at  the  initial  point  of  the  chamber  it  was  decided  to 
move  the  point  of  application  back  into  the  raw  water  flume 
so  as  to  give  100  ft.  of  travel  under  the  mixing  effect  of 
the  di.scharge  of  the  low-lift  pumps;.  The  longer  mixing 
period  has  been  found  advantageous,  not  materially  in 
flocculation  but  rather  in  giving  longer  filter  service. 

Another  lesson  from  experience  has  resulted  in  a  deci¬ 
sion  to  increase  the  filtered  water  storage,  which  from  the 
standpoint  of  operation  is  only  15  m.g.,  or  less  than  enough 
for  2-hr.  service.  This  necessitated  operating  the  filters  at 
high  rates  to  meet  peak  loads,  throwing  filters  in  or  out  in 
order  to  meet  changres  in  demand.  Thus  on  June  25,  1925, 
75  of  the  80  filter  units  were  operated  to  meet  a  total  mean 
demand  of  312  m.g.d.  and  at  midnight  only  45  filters  to 
meet  a  demand  of  187  m.g.d.,  the  rate  per  acre  being  con¬ 
stant  at  166  m.g.d.  and  the  total  volume  filtered  for  the 
day  being  264.6  m.g.  The  additional  filtered  water  reser¬ 
voir  -will  enable  the  plant  to  be  run  at  from  125  to  140 
Surface  draft  may  sometimes  be  advisable,  but  should  not  ni.g.d.  per  acre  or  3  to  3.5  m.g.d.  per  filter  unit.  This  will 
be  continued,  to  avoid  stagnation  effects  in  the  reservoir.  give  a  longer  period  of  coagulation  and  sedimentation. 
More  Filters  at  Washington:  Philip  O.  Maqueen,  U.  S.  longer  filter  runs,  and  higher  bacterial  efficiency, 
a.ssi.'tant  engineer — The  80-m.g.d.  slow  sand  filters  built  at  Disposal  of  mud  balls  formed  in  80  large  filter  units 
Washington,  D.  C.,  twenty  years  agro  are  being  supplemented  caused  some  concern.  Screening  seemed  to  be  impracticable, 

by  rapid  filters  of  the  same  nominal  capacity.  The  alum  Pending  means  to  prevent  mud  ball  formation  grood  results 

mixing  chambers  have  around-the-end  baffies  to  meet  local  in  removal  have  been  obtained  by  treating  the  sand  in 

hydraulic  requirements.  The  alum  solution  can  be  applied  l/16th  portions  of  the  beds  by  means  of  apparatus  placed 

before  and  after  the  water  passes  through  the  mixing  cham-  on  a  portable  platform  over  the  wash-water  troughs,  the 

bers,  and  also  between  the  settling  basins  and  the  filters,  device  consisting  of  two  10-in.  propellers  (one  right  and 

The  filters  are  in  4-m.g.d.  units,  with  controllers,  piping,  one  left),  with  16-in.  pitch,  set  12  in.  apart  on  the  lower 

and  equipment  designed  for  flows  of  1  to  6  m.g.d.  per  unit,  end  of  a  vertical  shaft  driven  by  two  350-r.p.m.  electric 

The  strainer  system  will  be  of  the  new  open  wood-slat  drills.  Before  the  propellers  are  set  in  motion  the  wash 

type  similar  to  that  now  being  installed  in  the  additional  water  valVe  is  partly  opened  and  the  sand  put  into  sus- 

filters  at  Baltimore.  Syrup  of  alum,  made  at  the  plant  by  pension. 

the  Hoover  process,  will  be  used  as  a  coagulant.  As  the  Progress  in  Ohio:  F.  H.  Waring,  chief  engineer,  Ohio 
filter  plant  is  located  in  a  residential  section,  near  a  future  Department  of  Health,  Columbus — Pre-chlorination  re¬ 
parkway,  unusual  attention  was  given  to  the  archi’.actural  searches  are  in  progress  at  Akron  in  an  attempt  to 
features  of  the  buildings  and  finally  the  American  Colonial  eliminate  a  troublesome  gas-forming  organism  that  sur- 
type  was  chosen  and  the  plans  have  been  approved  by  the  vives  the  usual  filtration  and  chlorination.  At  Ironton  and 
Fine  Arts  Commission  of  the  National  Capital.  Sandusky  researches  are  being  made  on  the  use  of  chlorine 

Iodide-Goiter  Water  Treatment:  A.  F.  Mellen,  filtration  to  relieve  extremely  high  bacterial  loads  upon  ordinary  puri- 
engineer,  Minneapolis,  Minn. — No  definite  action  has  been  fication  processes.  Other  researches  are  on  the  adjustment 
taken  to  apply  iodide  to  the  Minneapolis  water  supply  to  of  pH  value  for  optimum  coagulation;  on  double  coagula- 

control  endemic  goiter,  as  has  been  advocated  by  the  health  tion;  on  excess  lime  treatment,  which  has  been  proved  a 

and  water  departments  and  the  local  medical  association  success;  on  a  combination  of  the  three  last-named. 

(.see  Engineering  News-Record,  Aug.  27,  1926,  p.  352).  In  softening,  lime-soda  is  being  used  at  some  and  zeolite 

New  Automatic  Chlorinator:  W.  J.  Orchard,  Wallace  at  other  small  municipal  plants.  At  other  places  iron  re- 
&  Tiernan  Co.,  Newark,  N.  J. — The  vacuum  type  of  chlor-  moval  and  softening  are  l^ing  combined.  There  is  a  gen- 
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eral  trend  toward  .softening  in  all  new  municipal  water 
treatment  plants  in  the  state. 

In  equipment  there  may  be  noted  the  general  use,  in  new 
installations,  of  dry-feed  chemical  apparatus;  mechanical 
chemical  mixers;  Dorr  thickeners  for  settling  tanks  at 
softening  plants;  and  devices  or  methods  for  utilizing  car¬ 
bon  dioxide  in  water  .softening. 

Federal  Studies:  H.  W.  Streeter,  sanitary  engineer,  U.  S. 
Public  Health  Service,  Cincinnati,  Ohio — During  the  past 
twenty  months,  the  U.  S.  Public  Health  Service  has  been 
making  an  experimental  study  of  the  efficiency  of  current 
water  purification  processes  in  relation  to  the  various  con¬ 
ditions  of  raw  water  pollution  .'^uch  as  are  found  along  many 
of  our  sewage-|)olluted  streams  which  serve  as  sources  of 
purified  municipal  water  supplies.  A  small  but  fully 
quipped  rapid  .sand  filter  plant  was  built  in  1924  on  the 
grounds  of  the  laboratory  of  Stream  Pollution  Investiga¬ 
tions  at  Cincinnati,  Ohio.  The  main  supply  of  raw  water 
for  the  plant  is  taken  from  the  Ohio  River,  but  facilities 
have  been  provided  for  adding  to  the  river  water  continuous 
supplies  either  of  domestic  sewage  or  of  clear  dilution 
water  in  any  desired  proportions  prior  to  delivering  it  to 
the  plant,  thereby  making  it  possible  to  vary  at  will  and 
over  a  wide  range  the  physical  and  bacterial  character  of 
the  raw  water. 

The  i)rimary  objective  of  the  experimental  study  has 
bc‘en  to  check,  under  conditions  subject  to  experimental  con¬ 
trol,  the  re  ults  of  a  collective  survey  of  a  group  of  17 
niunicii)al  filtration  plants  made  in  1923  and  1924,  the 
major  purpose  of  which  w'as  to  determine  the  maximum 
limits  of  raw  water  pollution  w’hich  are  consistent  with 
the  production,  by  the  average  well  designed  and  operated 
modern  plant,  of  effluents  meeting  given  standards  of  bac¬ 
terial  quality.  A  secondary  objective,  on  which  experi¬ 
ments  have  been  undertaken  recently,  has  been  to  evaluate 
the  different  factors,  subject  to  control  by  the  plant  op¬ 
erator,  which  influence,  directly  or  indirectly,  the  cost  and 
erticency  of  bacterial  removal  by  water  purification  processes 
of  various  types. 

*  *  * 

The  Distribution  System 

Mains  and  Services,  Meters,  Hydrant  Spacing 

and  Pressure,  Feeder  Surveys,  Equalizing  Tanks 

Cast-Iron  Pipe  Tests:  Arthur  N.  Talbot,  professor  of 
municipal  and  sanitary  engineering.  University  of  Illinois, 
Urbana,  Ill. — The  purpose  of  this  paper  is  to  report  results 
of  tests  by  flexure,  impact,  and  internal  pressure  made  on 
G-in.  cast-iron  pipe  and  on  auxiliary  test  specimens  and 
to  discuss  their  bearing  on  the  properties  of  cast-iron  pipe 
and  on  possible  requirements  for  the  thickness,  uniformity 
and  quality  of  such  pipes  as  made  by  different  processes. 
The  information  was  obtained  in  an  inve.stigation  made  for 
the  following  manufacturers  of  cast-iron  pipe:  American 
Ca.st  Iron  Pipe  Co.,  Glamorgan  Pipe  &  Foundry  Co.,  Lynch¬ 
burg  Foundry  Co.,  Donaldson  Iron  Co.,  Warren  Foundry 
&  Pii)e  Co.  and  li.  D.  Wood  &  Co.  Some  of  the  pipe  was 
bought  in  the  market  and  some  supplied  by  the  makers. 
More  than  300  pipe  lengths  were  tested  of  four  main 
types:  cast  vertically  in  dry  sand;  horizontally  in  green 
sand;  and  centrifugally,  both  in  a  water-cooled  metal  mold 
[De  Lavaud]  and  in  a  green  sand  mold  [“sandspun”]. 
[This  paper,  which  in  a  somewhat  different  form  will  be 
presented  shortly  before  the  A.S.T.M.,  will  be  dealt  with  at 
some  length  in  a  later  issue.] 

De  Lavaud  Ceutrifugallji-Cast  Iron  Pipe:  Topical  Dis¬ 
cussion — Experience  with  the  use  of  De  Lavaud  centrifu- 
gally-cast  iron  pipe  was  related  by  a  number  of  members 
who  had  used  up  to  90  miles  of  it,  sizes  ranging  from  4  to 
20  in.  Almost  without  exception  the  experience  was  favor¬ 
able.  In  fir.st  changing  from  the  heavier  ca.st-iron  pipe, 
caution  as  to  care  in  handling  is  necessary. 

Sandspun  Pipe:  Charles  R.  Wood,  of  R.  D.  Wood  &  Co., 
Philadelphia — .4  new  plant  for  making  centrifugally-cast 
iron  pipe,  cast  in  a  sand  mold,  has  just  been  finished.  The 
pipe  will  be  made  in  16-ft.  lengths.  Diameters  of  4  and 
8  in.  are  being  made  and  in  a  few  weeks  we  hope  to  begin 
making  10-  and  12-in.  There  is  practically  no  limit  to 
making  pipe  as  thick  as  is  wanted  but  this  pipe  has  the 
great  advantage  of  thinne.ss  and  lightness  compared  with 
pipe  cast  in  stationary  molds. 

Horizontally-Cast  Standard  Pipe:  J.  R  MeWane,  MeWane 


Cast  Iron  Pipe  Co.,  Birmingham,  Ala. — So  far  as  vre  know 
the  oldest  cast-iron  pipe  was  cast  horizontally.  The  method 
was  abandoned  long  ago  for  many  reasons  some  of  which 
centered  in  the  use  of  heavier  pipe,  and  vertical  casting 
was  substituted.  The  recent  increased  demand  for  lighter 
pipe,  due  to  high  pig  iron  and  freight  costs,  the  fact  that 
thinner  pipe  can  be  cast  horizontally  than  vertically,  and 
improved  foundry  methods  have  combined  to  forwa  rd  a 
return  by  us  to  horizontally-cast  pipe  in  standard  lengths. 

Cement-Lined  Cast-Iron  Pipe:  Topical  Discussion — Cen- 
trifugally-placed  cement  lining  for  cast-iron  pipe  is  making 
good  headway.  Increased  thickness  from  the  earlier  f^-in. 
to  or  i-,  with  3'2-in.  tolerance  each  way,  is  indicated. 
With  the  minimum  thickness  “pinnacles”  of  cast-iron  pro¬ 
trude  through  the  cement  and  tuberculate.  A  question 
suggesting  the  advisability  of  materially  thicker  lining  to 
stand  the  possible  ravages  of  time  led  to  a  statement  from 
one  of  the  manufacturers  that  careful  tests  showed  a  thin 
lining  to  be  necessary  for  a  good  bond;  with  i-  to  1-in. 
thickness,  an  inner  tube  of  cement  mortar  is  obtained. 

Two  Mains  on  Wide  Streets:  Thomas  F.  Wolfe,  Cast 
Iron  Pipe  Publicity  Bureau,  Chicago — [The  claims  for  this 
plan  were  set  forth  by  Mr.  Wolfe  in  Engineering  Si  im- 
Record,  Aug.  27,  1925,  p.  332.  The  article  was  followed  by 
reports  of  practice  and  opinions  from  26  engineers  anil 
superintendents.] 

Disinfection  of  New  IFafcr  Mains:  W.  W.  Brush,  deputy 
chief  engineer.  Department  of  Water  Supply,  New  York 
City — Disinfection  of  new  water  mains  before  they  are  put 
in  use  has  been  practiced  in  New  York  City  for  many  years. 
[A  call  for  upraised  hands  showed  but  a  few  out  of  perhaps 
50  present  who  do  that,  but  a  much  larger  percentage  who 
blow  out  new  mains  before  they  are  used,  as  is  also  done 
in  New  York  City.] 

Copper  Service  Pipe:  0.  B.  Mueller,  The  Mueller  Co., 
Decatur,  Ill. — In  the  last  two  years  much  copper  pipe  has 
been  used  for  services.  It  costs  less  than  galvanized-iron 
pipe  and  a  gooseneck  (20-ft.  run;  no  gooseneck  with  copper 
pipe),  and  still  less  than  other  materials.  It  lasts  longer, 
bends  easily,  does  not  rust,  offers  less  danger  from  elec¬ 
trolysis  and  withstands  repeated  freezing,  which  galvanized 
pipe  will  not.  [In  discussion,  several  reported  favorable 
experiences  with  copper  pipe.] 

Year-Round  Soil  Temperatures:  Scotland  G.  Highland, 
manager,  water-works,  Clarksburg,  W.  Va. — Daily  soil 
temperature  readings  at  1-ft.  intervals  to  a  depth  of  6  ft. 
and  air  temperatures  as  well  have  been  recorded  at  Clarks¬ 
burg,  W.  Va.,  since  Jan.  1,  1923.  They  check  well  with 
observed  frost  penetrations  in  all  parts  of  the  city.  In  the 
severe  winter  of  1917-18  frost  penetration  in  Clarksburg 
reached  3  ft.  Our  mains  and  services  have  a  4-ft.  cover. 
Information  gathered  by  me  from  various  cities  shows 
frost  penetrations  running  as  high  as  12  ft.  in  gravel  and 
8  ft.  in  loam  in  Calgary,  Alberta. 

Hydrant  Spacing:  George  W.  Booth,  chief  engineer. 
Underwriters  Fire  Prevention  Committee,  New  York  City — 
[In  the  course  of  a  paper  on  Co-ordination  of  Fire  Fight¬ 
ing  Facilities.]  Probably  the  features  of  a  water  supply 
which  require  the  greatest  co-ordination  with  the  fire  de¬ 
partment  have  to  do  with  the  actual  delivery  of  water  in 
and  around  the  places  of  greatest  hazard.  A  hydrant  more 
than  700  ft.  away  from  the  point  of  delivery  of  the  stream 
is  of  little  value.  In  the  average  city  there  must  be  one 
hydrant  to  each  50,000  sq.ft,  of  land  surface,  including 
street  areas,  to  provide  proper  distribution  for  the  usual 
high-value  mercantile  and  manufacturing  district;  this 
roughly  means  two  hydrants  at  each  street  intersection, 
with  an  intermediate  hydrant  where  blocks  exceed  350  ft. 
between  street  centers. 

Orifice  Meters:  G.  D.  Conlee,  Republic  Flow  Meters  Co., 
Chicago — A  thin-plate  orifice  set  in  a  pipe,  with  pressure 
offtakes  each  side  to  a  recording  device,  with  rate-of-flow 
indicator  if  desired,  is  now  in  use  on  water-works  at 
Florence,  Ala.,  Evansville  and  Terre  Haute,  Ind.,  Dallas, 
Texas,  and  elsewhere,  besides  on  many  steam-producing 
plants.  The  plate  is  made  of  monel  metal.  Orifices  for  low 
flow  may  easily  lie  replaced  by  those  for  high  flows.  The 
device  serves  well  as  a  district  meter. 

Universal  Metering:  John  Ericson,  city  engineer,  Chi¬ 
cago,  Ill. — As  a  concrete  example  of  the  unequal  burdens 
put  on  water  consumers  where  universal  metering  is  not  in 
force  the  following  Chicago  data  for  the  year  1925  are 
offered:  Total  population  supplied  (Chicago,  3,023,279; 
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suburbs  218,045),  3,421,324.  Number  of  services  metered, 
43,000.  Number  of  services  unmetered  329,366.  Total  net 
punipage,  gal.,  323,881,000,000,  Delivered  through  meter.s, 
100,196,219,000.  Unmetered  supply,  gal.,  223,684,- 
781,000.  Revenue  from  metered  water,  $6,161,214.  Reve¬ 
nue  from  unmetered  water,  $3,833,553.  Free  water,  esti¬ 
mated  $1,200,000. 

An  analysis  of  these  figures  will  show  that  the  metered 
consumers  in  that  year  were  paying  62  i>er  cent  of  the  total 
revenues  for  30  per  cent  of  the  water  pumped,  while  the 
unmetered  consumers  paid  38  per  cent  for  70  per  cent  of 
pumpage.  Deducting  the  amount  of  free  water,  estimated 
at  17,640,000,000  gal.,  the  metered  consumer  paid  at  an 
average  rate  of  6.15c.  and  the  unmetered  consumer  at  a 
rate  of  1.87c.  per  1,000  gal.  of  water  received.  On  consid¬ 
ering  that  the  metered  con.sumers  were  those  using  large 


and  several  hydrant-flow  pitot  tubes  which  were  connected 
to  pressure  gages  which  al.so  read  to  |>ounds.  The  orifice 
of  the  pitot  tube  that  was  u.sed  was  slightly  less  than  ^  in. 
in  diameter  and  was  mounted  on  the  sharp  edge  of  a  knife 
blade  brass  casting  about  4  in.  long.  This  was  connected 
to  a  brass  tube  about  12  in.  long,  and  this  in  turn  was  con¬ 
nected  to  the  pressure  gage.  This  type  of  orifice  and  gage 
clo.sely  conforms  to  that  used  many  years  ago  by  John  R. 
Freeman  and  is  the  type  now  in  u.se  by  the  National  Board 
of  Fire  UnderwTiter.s.  The  coefficient  of  this  pitot  tube 
gage  has  been  found  to  vary  from  0.85  to  0.96,  with  an 
accepted  average  of  0.90. 

The  hydrants  were  divided  into  groups  usually  of  four, 
and  about  1,500  of  these  groups  were  investigated.  The 
engineer  in  charge  of  the  party  w-as  provided  with  a  copy 
of  a  map  of  the  distribution  system  and  the  groups  that 
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Adoption 
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1925 

of 

.Adoption 

July  1, 
1925 

(Vnt 

Inrream* 

( talrt  . 
Onts 

Detroit . 

1913 

10.0 

23  6 

97.4 

99.07 

162.0 

163.0 

144  0 

130.0 

624.139 

1,257.634 

101.0 

8.7 

Cleveland . 

1901 

4.9 

68.0 

100.0 

100.0 

168.9 

130.7 

96  1 

127.4 

399.658 

912,502 

128  0 

8  0 

Ee,  Angeles . 

1905 

0.0 

19.  1 

55.4 

99.0 

300.0 

175.0 

141  0 

119  0 

210.838 

705.41  1 

234  0 

9  7 

Miluaiikee . 

1899 

61.0 

83.0 

95.0 

99.0 

101. 0 

83.0 

86  0 

128.0 

277.231 

492.087 

77  0 

9.3 

Newark . 

1915 

49.0 

60.6 

92.2 

95.3 

107.0 

IIO.O 

108  2 

100.2 

380.996 

445.606 

14.0 

19.2 

Minneapolis. . 

1905 

25.  1 

45.7 

79.6 

100.0 

92.7 

66.5 

73  8 

107.8 

252.063 

417.280 

65.0 

8.0 

Cincinnati . 

1915 

32.8 

64.9 

98.2 

98.6 

127.8 

125.9 

123  4 

161. 1 

382.419 

407,835 

6.0 

16.0 

KdiiAHs  City,  Mo . 

1905 

29.0 

38.0 

44.4 

82.5 

60.7 

93.8 

98  0 

125.7 

206.066 

359,650 

74.0 

22.7 

Hiichf'ster . 

1905 

28.6 

41.0 

97.0 

99.0 

76.2 

78.9 

80.8 

93.9 

190,378 

325.21  1 

71.0 

16.0 

Ciiluinbus . 

1905 

32.0 

76.2 

91.31 

99.  1 

150.0 

59.6 

75.6 

92.8 

153.530 

266.709 

74.0 

16.0 

Oakland . 

1910 

43.6 

57.2 

100.0 

100.0 

90.9 

85.6 

54.3 

64. 1 

150.174 

246,893 

64.0 

27.9 

St.  Paul . 

1912 

51.  1 

84.8 

97.3 

99.5 

60.7 

60.9 

81.2 

71.5 

218.734 

243,946 

12.0 

12.0 

.Akruti . 

1912 

25.0 

45.0 

100.0 

lOO  0 

106.3 

117.2 

93.2 

87.0 

96,941 

278.1  19 

187.0 

21.4 

.Average  or  total  13  cities 

Since  1901 

30.  1 

54.39 

87  5 

97  8 

123.4 

103.8 

96.5 

104.8 

3,543,167 

6.358.883 

79.0 

15.0 

quantities  of  water,  this  unfair  distribution  of  charges 
becomes  even  more  marked. 

The  accompanying  table  shows  what  13  cities  other  than 
Chicago  have  done  in  the  way  of  universal  or  extensive 
metering  and  its  effects  on  consumption,  both  by  cities  and 
for  the  entire  group.  The  gradual  upward  trend  in  per 
capita  consumption  [in  some  of  the  cities]  is  no  argument 
against  meters.  It  is  generally  due  to  one  or  more  of  the 
following  causes:  Higher  standard  of  living;  increased 
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water  pressure;  reduced  rates  through  more  economical 
operation;  increasing  industrial  activities. 

Chicago’s  meter  problem  due  to  the  War  Department 
order  in  the  Drainage  Canal  diversion  case  that  all  services 
must  be  metered  in  ten  years  will  be  appreciated  in  part 
by  the  mere  statement  that,  allowing  for  6,000  new  services 
each  year  some  40,000  meters  must  be  set  annually. 

Hydrant-Flow  Surveys:  George  H.  Fenkell,  general  man¬ 
ager,  water-works,  Detroit,  Mich. — In  1919-20  we  made  a 
hydrant-flow  survey  of  the  entire  city  of  Detroit.  It  was 
followed  by  a  plan  for  reinforcing  all  districts  having  a 
deficiency  of  supply.  Much  of  this  was  accomplished  by 
laying  8-,  10-  and  12-in.  mains,  at  a  total  expenditure 
of  $2,000,000  in  1921  and  after  all  betterments  had  been 
made  as  a  result  of  this  survey,  a  re-survey  was  under¬ 
taken  that  covered  all  of  the  areas  found  originally  to 
have  a  deficient  supply,  and  in  no  case  did  it  appear  that 
the  additions  to  the  system  did  not  correct  the  deficiencies 
that  had  been  noted. 

The  survey  was  made  by  three  men  from  the  water  depart¬ 
ment  and  two  from  the  fire  department.  The  equipment 
included  a  number  of  pressure  gages  which  could  be  read 
to  pounds  and  which  were  mounted  on  hydrant  nozzle  caps. 


were  to  be  inv^.stigate<l  were  laid  out  on  this  map  in  the 
field.  The  desirable  and  usual  layout  of  a  group  provided 
a  central  hydrant  from  which  the  remaining  three  hydrants 
were  visible.  The  engineer  remained  at  the  central  hydrant 
and  sent  one  of  his  assistants  to  each  of  the  other  hydrants 
in  the  group.  The  pressure  gage  was  attached  to  the  cen¬ 
tral  hydrant  and  the  water  was  turned  on  to  this  gage. 
The  pressure  indicated  was  recorded  every  15  .seconds  for  a 
period  of  one  minute  or  until  a  representative  pressure  had 
been  recorded.  The  engineer  then  signaled  one  of  his 
assistants  to  open  wide  the  hydrant  at  which  that  assi.stant 
was  stationed  and  from  which  the  hydrant  cap  had  been 
removed,  but  the  engineer  would  continue  to  record  the 
pressure  each  15  seconds  noting  on  his  record  that  the  first 
hydrant  had  been  opened.  The  assistant  had  previously 
measured  and  recorded  on  a  form  with  which  he  had 
been  provided  the  diameter  of  the  hydrant  nozzle.  After 
the  air  had  been  expelled  from  the  hydrant  and  the  nozzle 
filled  with  water,  the  assistant  placed  the  orifice  in  the 
center  of  the  stream  and  recorded  the  pressure  indicated 
on  the  gage  mounted  on  the  orifice  pipe.  The  engineer, 
still  recording  pressures  every  15  .seconds,  would  then 
signal  for  the  second  hydrant  to  be  opened.  Then  his  assist¬ 
ant  at  the  first  hydrant  would  take  a  reading  of  the  orifice 
gage  when  the  second  hydrant  was  opened.  This  procedure 
would  continue  until  all  hydrants  in  the  group  had  been 
opened.  If  there  were  three  opened  hydrants  in  the  group, 
the  first  assistant  would  have  three  flow  readings  to  record. 
The  second  assistant  would  have  two  flow  readings,  and  the 
third  assistant  would  have  one  reading.  When  the  hydrant 
had  been  closed  finally,  the  engineer  would  record  the 
pressure  at  the  central  hydrant.  All  gages  were  numbered 
and  a  record  made  on  the  sheets  of  the  gage  used  for  the 
recorded  set  of  readings.  The  pressure  gages  were  tested 
frequently  and  corrections  were  made  on  the  last  observed 
pressure  for  any  error  of  registration. 

The  field  records  were  turned  into  the  office  at  the  close 
of  each  day’s  work.  The  gallons  discharged  per  minute 
from  each  hydrant  was  then  computed  from  the  observed 
pressures,  and  this  information,  together  with  the  pressures 
obtained  at  the  central  hydrants,  was  posted  on  a  large 
map.  The  formula  that  was  used  for  converting  the  pres¬ 
sures  as  indicated  by  the  gages  into  gallons  discharged  per 
minute  is  as  follows :  26.8  V  P  =  gal.  per  min.*  Here  P 
is  the  recorded  pressure  in  pounds  as  shown  by  the  pitot 
tube  gage,  and  D  is  the  diameter  in  inches  of  the  hydrant 
discharge  nozzle.  This  takes  into  account  the  instrument 
coefficient  0.90  before  mentioned. 

As  a  firt  engine  is  always  used  in  Detroit  when  water 
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is  taken  from  a  hydrant  for  fire  purposes,  it  was  assumed 
ftiat  a  residual  pressure  of  10  lb.  on  the  central  hydrant  was 
.^urticient  when  all  of  the  hydrants  in  the  group  were  opened 
wide.  When  the  record  sheets  showed  that  the  residual  pres¬ 
sure  exceeded  10  lb.  per  square  inch,  the  results  were 
recomputed  so  as  to  give  the  theoretical  discharge  of  each 
of  the  hydrants  for  this  pressure. 

Each  group  of  hydrants  when  posted  on  the  office  map 
was  circled  with  ink  to  make  it  a  visible  unit.  The  types  of 
building  construction  were  indicated  on  the  map  by  colors, 
and  this  made  it  possible  to  study  the  available  amounts 
of  water  for  fire  prott'ction  in  connection  with  the  types  of 
building  construction  in  the  areas  or  groups.  Also  from 
this  information  it  was  possible  to  arrive  at  some  conclusion 
as  to  the  amount  of  water  that  would  be  needed  at  each 
point  to  maintain  reasonable  service  for  ordinary  uses. 
When  the  supply  needed  for  fire  protection  and  for  regular 
consumption  had  been  determined,  it  was  then  possible  to 
determine  the  amount  and  the  location  of  the  reinforce¬ 
ment  rKjuired,  and  that  could  be  secured  in  the  most  eco¬ 
nomical  manner. 

Distrihutiou  Feeder  Surrey:  V.  Bernard  Siems,  water 
engineer,  Baltimore,  Md.,  and  Edgar  K.  Wilson,  chief  engi¬ 
neer,  Pitometer  Co.,  New  York — Maintenance  and  construc¬ 
tion  of  the  w'ater  distribution  .system  in  Baltimore  is 
guided  chiefly  by  the  results  of  the  routine  pitometer  survey 
conducted  by  the  Conservation  Sub-division  of  the  Distri¬ 
bution  Division.  This  pitometer  survey  is  a  nucleus  about 
which  are  grouptnl  other  routine  companion  surveys  which 
are  also  conducted  continuously  as  an  essential  function  of 
maintenance.  Results  of  the  various  surveys,  which  are 
concerned  with  the  interior  as  well  as  the  exterior  condition 
of  the  pipe  system,  are  analyzed,  and  the  actual  physical 
condition  of  the  pipe  system  and  the  actual  performance  of 
the  di.stribution  system  ascertained.  This  information 
becomes  the  basis  of  new  distribution  design  and  with  it  the 
need  for  improvements  or  modifications  and  changes  in  the 
di.stributing  system  are  known  and  applied.  The  companion 
.'Uiveys  mentioned  consist  of  the  electrolysis  survey,  the 
valve  survey,  the  i)ressure  survey,  and  the  fire  flow  survey. 

.Soon  after  the  inauguration  of  this  system  of  studying 
the  actual  performance  of  the  distribution  system  under 
field  conditions,  it  became  evident  that  certain  of  the  prin¬ 
cipal  feeder  mains  were  not  functioning  properly  for  the 
purpose  for  which  they  were  designed.  It  also  became  evi¬ 
dent  that,  through  the  analyses  of  the  water  waste,  pres¬ 
sure,  and  fire  flow  surveys  when  correlated,  indicated  ineffi- 
.  ient  performance  by  the  distribution  system  in  certain 
cases,  yet  the  specific  cause  could  only  be  guessed;  and, 
indeed,  the  data  that  could  thus  be  collected  to  show  the 
percentage  of  efficiency  of  the  several  mains  was  judged 
unreliable.  A  separate  investigation  of  flow  conditions  at 
points  indicated  by  the  study  of  the  regular  maintenance 
.  urveys  was  decided  on,  using  both  the  pitometer  and  loss- 
pressure  gages.  The  Pitometer  Co.  was  called  upon  for 
the  necessary  instrument.';  and  engineers  to  co-operate  with 
our  dejiartment  in  its  investigation.  In  a  period  of  about 
four  months  we  covered  a  number  of  16-in.  to  60-in.  mains, 
on  which  some  150  gaging  points  were  located.  We  are 
certain  from  the  results  obtained  that  the  cost  of  this 
woik  has  been  justified. 

Feeder  mains  designed  to  perform  important  functions 
in  the  distribution  system  were  found  to  be  doing  no  appre¬ 
ciable  part  of  the  work  contemplated  for  them,  and  con¬ 
sequently  other  mains  were  found  with  velocities  higher 
than  desirable.  Had  rule-of-thumb  methods  been  adopted, 
instead  of  a  more  scientific  basis  for  improvement  design, 
these  conditions  might  have  led  to  the  uneconomic  addition 
of  other  mains  to  the  distribution  system  for  the  purpose 
of  carrying  the  necessary  water  not  delivered  by  those 
mains  working  below  capacity,  or  to  relieve  the  load  on 
those  mains  in  which  vei’y  high  velocities  were  found. 

.\bout  the  same  time  that  the  distribution  feeder  survey 
was  undertaken,  the  department  inaugurated  a  water-main 
cleaning  program  to  correct  conditions  of  decreased  feeder 
capacity.  By  cleaning  we  were  able  to  restore  the  capacity 
of  several  important  mains  to  approximately  their  capacity 
when  new. 

We  have  concluded  that  low  pipe  coefficients  due  to  tuber- 
culation  may  be  expected  in  the  very  oldest  mains  in  service, 
that  cleaning  is  justified,  and  that  cleaning  may  ^  the 
most  economically  performed  in  the  case  of  large  mains. 
We  have  al.so  concluded  that,  although  pipe  capacities  may 
be  increased  to  equal  approximately  the  capacity  of  new 


pipe,  the  expense  of  cleaning  the  water  mains  of  small 
size  as  compared  to  the  cost  of  installing  new  and  larger 
pipes  to  replace  the  old  mains  in  areas  where  the  consump¬ 
tion  is  increasing,  is  not  justified. 

In  general,  the  pipe  coefficients  obtained  in  our  tests  were 
less  than  are  indicated  by  Williams  and  Hazen’s  tables  for 
corresponding  ages.  This,  however,  was  expected  as  the 
coefficient  determinations  were  made  with  pipes  under  work¬ 
ing  conditions  with  valves,  branches,  bends,  joints  and  other 
fittings  in  place.  [Tables  giving  diameter,  length,  velocity, 
loss  of  head  per  1,000  ft.  and  the  coefficient  found  per  To 
runs  of  pipe  were  given.] 

Standpipes  and  Tanks  to  Equalize  Distribution  Si/xf,  m 
Demands:  N.  S,  Hill,  consulting  engineer.  New  York  City— 
In  a  plant  which  I  recently  designed  for  Tampa,  Fla,,  it 
was  found  that  by  spending  approximately  $85,000  for 
storage  on  the  distribution  system  to  take  care  of  fire  serv¬ 
ice  and  maximum  hourly  peak  loads  a  saving  of  $407,500 
could  be  effected  in  the  cost  of  installation  of  a  pumping 
plant,  filtration  plant  and  transmission  main,  or  a  net 
saving  in  the  cost  of  installation  of  $322,000.  The  esti¬ 
mated  saving  in  operating  expenses  by  reason  of  the  more 
uniform  operation  at  the  pumping  station  and  the  reduction 
in  the  head  it  was  necessary  to  pump  against  on  account  of 
the  introduction  of  storage  was  about  $7,000,  which  capital- 
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ized  at  10  per  cent  means  an  additional  saving  of  $70,000 
or  a  total  saving  of  $392,000. 

Low  pressure  is  a  fault  commonly  found  in  water-works 
systems.  The  accompanying  diagram  illustrates  a  way  in 
which  this  may  be  remedied  by  the  introduction  of  storage. 
At  the  top  of  the  diagram  a  distribution  system  is  shown  in 
plan  with  a  reservoir  at  A,  the  business  district  and  center 
of  distribution  at  B  and  the  residential  district  remote  from 
the  source  of  supply  at  C.  In  the  center  of  the  diagram  the 
hydraulic  gradients  between  A  and  C  resulting  from  differ¬ 
ent  conditions  of  draft  without  storage  are  shown,  and  at 
the  bottom  the  hydraulic  gradients  between  A  and  C  result¬ 
ing  from  different  conditions  of  draft  with  storage  are  indi¬ 
cated.  For  the  purpose  of  computing  the  hydraulic  gradi¬ 
ents  it  was  assumed  that  the  piping  system  between  the 
reservoir  and  the  center  of  distribution  was  equivalent  to 
5,000  ft.  of  20-in.  pipe,  and  from  the  center  of  distribution 
to  the  residential  district  to  10,000  ft.  of  16-in,  pipe.  It 
was  also  assumed  that  the  static  pressure  at  B  was  150  ft. 
and  at  C  100  ft,,  that  the  average  consumption  was  6  m.g.d., 
and  that  the  maximum  fire  service  was  at  the  rate  of 
7  m.g.d.  as  before. 

The  hydraulic  gradients  without  storage  clearly  show  the 
effect  of  the  assumed  drafts  upon  the  pressures  at  B  and  C 
under  the  conditions  assumed.  The  deficiency  in  pressures 
at  the  higher  rates  indicated,  however,  could  be  remedied 
by  laying  largrer  mains  from  the  reservoir  at  A  through 
the  business  section  to  the  residential  section  at  C,  but  it 
may  also  be  remedied  at  less  cost  by  the  installation  of  an 
elevated  tank  at  C  as  shown  by  the  hydraulic  gradients 
after  the  elevated  tank  is  installed. 

Comparison  of  the  hydraulic  gradients  before  and  after 
the  installation  of  storage  clearly  indicates  the  beneficial 
effect  which  it  has  upon  the  pressures,  not  only  at  C  but 
at  B  and  throughout  the  distribution  system.  Local  pres¬ 
sure  deficiencies  in  parts  of  the  large  distribution  system 
may  in  many  cases  be  similarly  remedied  by  the  location  of 
elevated  tanks  at  strategic  points. 


up  of  five  main  reinforced-concrete  open  spandrel 
arches,  each  210  ft.  lonjr.  together  with  .short  approach 
spans  at  each  end  of  the  bridge.  The  most  ditficiilt  of 
the  entrineerinK  problems  encountered  in  the  construc¬ 
tion  of  the  bridjre  was  the  buildiiiK  of  the  foundations. 
One  abutment  was  on  solid  rock,  but  the  other  abut¬ 
ment  and  all  four  piers  were  founded  in  a  sand  and 
gravel  formation,  and  were  supported  upon  wooden 
piles.  The  bases  of  the  piers  were  about  :15  ft.  below 
the  surface  of  the  water.  Extra  large  fir  foundation 
piles  were  used,  pointed  with  cast  steel  shoes.  All  piles 
were  driven  to  ab.solute  refusal  which  was  reached 
at  varying  penetrations  of  from  20  to  35  ft.  below  the 


Douglas  Memorial  Bridge  in 
California  Completed 

Reinforced-Concrete  Bridge  Across  Klamath 
River  Forms  Important  Link  in 
State  Highway  System 
By  Harlan  D.  Miller 

Bridge  Engineer,  California  Highway  Commission 

Dedication  ceremonies  of  an  elaborate  nature 
were  held  May  17,  following  the  completion  of 
the  Douglas  Memorial  Bridge  across  the  Klamath  River 
in  California,  thirty  miles  south  of  the  California- 


CONSTRUCTION  VIEW’S  AND  COMPLETED  STRUCTURE,  DOUGLAS  MEMORIAL  BRIDGE  OVER  KLAMATH  RIVER 

Oregon  state  line.  A  two-year  construction  period  concrete  base  of  the  piers  or  abutment.  The  pier  bases 
has  been  necessary  during  which  the  difficulties  from  were  about  83x38  ft.  in  size  and  165  piles,  spaced  3  ft. 
large  floods  were  manifold,  causing  the  loss  of  many  by  2i  ft.  on  centers,  were  placed  under  each  pier.  The 
thousands  of  dollars  and  the  lives  of  three  men.  Fur-  piles  extended  up  into  the  pier  bases  varying  distances 
ther  difficulties  were  experienced  in  transporting  mate-  from  3  to  10  ft.  There  were  308  piles  used  under 
rials,  since  the  nearest  water  terminal  was  30  miles  the  north  abutment  driven  with  a  batter  of  1  to 
away  while  the  distance  to  the  nearest  railroad  was  76  6  to  help  to  resist  the  horizontal  thrust  from  the 

miles.  Now  that  the  bridge  is  completed,  however,  it  arch  ribs. 

closes  one  of  the  few  remaining  gaps  on  the  new  state  Because  of  the  nature  of  the  sand  and  gravel  mate- 
highw’ay  from  California  to  Oregon  and  opens  up  to  rial  the  plans  provided  that  the  sheetpiling  used  by 

tourists  a  virgin  country  of  redwood  forests.  the  contractor  as  a  cofferdam  should  be  left  in  place 

The  design  of  the  bridge  was  fully  covered  in  an  and  that  it  should  extend  materially  below  the  base  of 

article  in  Engineering  News-Record,  Sept.  25,  1924,  p.  the  foundations  to  prevent  .scour  under  them.  For  the 
506,  so  that  only  a  few  notes  on  construction  devel-  north  abutment  and  one  pier  heavy  Wakefield  wooden 
opments  will  be  given  here.  sheetpiling  was  used  but  steel  sheetpiling  was  used 

The  bridge  has  a  total  length  of  1,147  ft.  It  is  made  around  the  remaining  piers.  • 
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A  complete  pourinK  diagram  of  all  the  concrete  in 
the  bridKe  was  made  a  part  of  the  plans.  There  were 
six  key  .sections  in  each  arch  ring.  These  were  left 
open  until  all  the  arches  had  been  poured  and  then  the 
keys  in  all  five  spans  were  poured  as  near  simultane- 
ou.sly  as  possible.  These  keys  were  not  poured  until 
the  last  of  the  main  arch  sections  had  been  poured  at 
least  48  hours.  The  bulkheads  used  in  the  ribs  to 
form  the  key  sections  were  all  built  at  right  angles 
to  the  arch  axis  and  projections  three  inches  high  were 
built  on  these  bulkheads  to  form  keys  between  the  sec¬ 
tions.  Floor  sections  were  poured  symmetrically  about 
the  arch  axis,  none  of  the  sections,  however,  being 
poured  until  after  the  arch  centering  had  been  struck. 

The  unit  prices  paid  for  the  various  items  were: 

Clas-s  "A”  concrete  (1:2:4)  . 130.50  per  cu.yd. 

t'lass  “t'”  concrete  (1:3:0)  .  20. 50  per  cu.yd. 

Reinforcing  steel . 07  lb. 

Kxcavatlon  .  6.00  per  cu.yd. 

Iiriving  foundation  piles  (piles  furnished 

free  to  contractor) .  l.I.OOeach 

The  contractor  was  F.  Rolandi  of  San  Francisco. 
The  work  was  done  under  the  supervision  of  the  bridge 
department  of  the  California  Highway  Commission,  R. 
M.  Morton,  state  highway  engineer,  and  the  writer, 
bridge  engineer.  The  resident  engineers  on  the  work 
tor  the  bridge  department  were  S.  Mitchell,  J.  C.  Wilson 
and  D.  C.  Willett. 

Cost-Plus  Adopted  on  River  Des  Peres 
Drainage,  St.  Louis 

Flood  Hazard  and  Trouble  With  First  Contract 
Urged  Change  to  Form  of  Contract 
Putting  Risk  on  City 

A  DISTINCT  departure  in  the  letting  of  contracts  for 
.  its  public  construction  projects  has  been  taken  by 
th^  Board  of  Public  Service,  St.  Louis,  Mo.,  in  calling 
for  bids  on  June  22  for  Sections  B-2  and  C  of  the  River 
des  Peres  sewer  project.  The  work  advertised  is  ex¬ 
pected  to  cost  upward  of  a  million  dollars  and  will  be 
contracted  on  a  cost-plus  basis.  The  conditions  leading 
to  this  innovation  and  the  nature  of  the  special  contract, 
a.s  outlined  for  Engineering  News-Record  by  W.  W. 
Horner,  chief  engineer,  sewers  and  paving,  St.  Louis, 
Mo.,  are: 

The  River  des  Peres  drainage  works  is  an  $11,000,000 
project  inside  the  city  of  St.  Louis,  and  is  one  of  the 
items  of  the  $87,000,000  bond  issue  voted  in  1923.  The 
project  as  a  whole  will  consist  of  enclosing  about  four 
miles  of  the  upper  portion  of  the  River  des  Peres  in 
a  large  combined  sewer  of  reinforced-concrete  sections 
running  up  to  32  ft.  in  size.  For  the  low’er  ten  miles, 
the  construction  consists  of  an  open  flood-way  channel 
of  trapezoidal  type,  the  lower  portion  paved  with  con¬ 
crete  or  riprap,  and,  beneath  the  floor  of  the  channel, 
an  intercepting  sewer.  A  portion  of  the  intercepting 
sewer,  in  particular  the  low’er  five  miles,  was  built  in 
1910  under  another  bond  issue,  and  the  present  con¬ 
struction  work  was  started  at  the  upper  end  of  this 
section.  The  contract  for  the  first  mile  known  as 
Section  A  was  let  to  the  Higgins-Wall-Dyer  Co.,  on  a 
straight  unit  price  contract,  on  a  bid  considerably  below 
the  city’s  estimate,  which  was  also  considered  low.  The 
company  was  unable  to  make  progress  and  the  work 
w'as  completed  by  the  J.  J.  Dunnegan  Construction  Co. 


or  a  force-account  basis.  This  company  also  con.-a  ucted 
an  extension  of  this  .section,  so  that  about  1.^  miles  of 
work  are  now  complete. 

The  next  contract  known  as  Sections  B  and  C 
approximately  two  miles  in  length,  is  now  being  .idver- 
tised,  and  this  is  the  section  on  which  the  new  contract 
form  is  to  be  tried.  Like  the  first  section,  the  work 
must  be  done  almost  entirely  in  the  bed  of  the  river 
and  is  subject  to  interruption  and  damage  by  iloods. 
After  the  experience  with  Section  A,  the  city’s  engineers 
came  to  the  conclusion  that  any  contractor  bidding  on 
Sections  B  and  G,  on  a  unit  price  basis  or  at  a  guar¬ 
anteed  amount,  would  unquestionably  add  20  to  30  per 
cent  for  contingencies.  As  the  city  was  desirous  not 
only  of  having  the  work  done  at  a  reasonable  figure, 
but  of  securing  the  most  rapid  progress  compatible 
with  reasonable  cost,  the  Board  of  Public  Service  was 
advised  to  adopt  a  cost-plus  type  of  contract  carrying 
with  it  the  determination  to  award  the  contract  only  to 
a  well  established,  experienced,  and  financially  able  con¬ 
tractor.  This  recommendation  was  approved  by  the 
board,  and  the  present  contract  form  drawn  up. 

The  advertisement  requires  bidders  to  name  unit  costs 
for  each  classification  of  work,  these  costs  to  cover  all 
prorated  charges  but  not  to  include  certain  contingencies 
or  any  item  of  profit.  The  contractor  is  also  required 
to  name  the  time  in  w’hich  the  work  is  to  be  completed. 

A  proposal  of  the  bidder  naming  the  shortest  time  is 
used  as  a  basis  for  calculation,  the  additional  time 
named  by  the  other  bidders  being  evaluated  at  $2,000 
per  week  and  added  to  their  cost  estimate  for  the  pur¬ 
pose  of  comparison.  The  board  reserves  the  right  to 
reject  any  bid  and  is  on  record  that  the  contract  will 
only  be  awarded  to  a  well  established,  experienced,  and 
financially  able  organization. 

On  completion  of  the  work,  a  final  estimate  of  quan¬ 
tities  will  be  made.  This  when  extended  by  the 
contractor’s  bid  cost  becomes  the  basis  of  determining 
the  fee,  the  city  in  the  meantime  having  paid  the  actual 
cost  and  expense  of  the  work  as  the  work  progre-sses. 
The  contractor  normally  receives  a  10  per  cent  fee  on 
the  final  quantity-cost  estimate.  If  the  actual  cost  is 
less  than  this  final  estimate,  he  receives  also  one-third 
of  the  savings.  If  it  is  in  excess  of  this  estimate,  the 
normal  fee  of  10  per  cent  is  reduced  1  per  cent  for 
approximately  each  5  per  cent  of  over-run  in  cost.  The 
time  element  also  enters  with  a  $2,000  a  week  bonus 
or  penalty  based  on  the  time  originally  named  by  the 
contractor  in  his  bid. 

It  may  be  of  interest  to  know  that  the  actual  contract 
form  u.sed  is  the  new  municipal  contract  form,  with 
slight  modification,  recently  approved  by  the  Joint  Com' 
mittee  of  the  American  S(x:iety  for  Municipal  Im 
provements  and  the  Associated  General  Contractors  of 
America.  This  joint  contract  form  is  based  on  unit 
prices.  It  will  be  submitted  during  the  coming  year  to 
the  two  societies  for  adoption  as  a  standard.  For  the 
River  des  Peres  work,  those  portions  of  the  contract 
relating  to  determination  of  payment  were  necessarily 
altered. 

It  is  also  proposed  to  apply  this  form  of  contract  to 
another  section  of  the  River  des  Peres  drainage  works, 
known  as  Section  J,  where  the  same  construction  haz¬ 
ards  on  account  of  floods  exist,  but  the  city  has  no 
intention  of  departing  from  its  unit  price  standards 
on  any  of  its  other  sewer  work  or  paving  work. 


Fire  Test  of  Light-weight  Floor  of 
Poured  Gypsum  Concrete 

Floor  Slab  Cast  on  Permanent  Centering  of  Wall 
Board — Poured  Ceiling  Slab  Proved  to  Be 
Efficient  Fire  Protection 

By  a.  H.  Beyer 

nirn  tor  of  Testing,  Columbia  I'niversity  Testing  Laltoratorles, 
New  York  City 

Before  any  new  type  of  floor  and  roof  construction 
can  be  used  in  fireproof  buildings  in  the  city  or 
state  of  New  York  it  must  pass  the  following  test: 

At  least  one  panel  of  the  proposed  maximum  span  carry¬ 
ing  a  live-load  of  at  least  150  lb.  per  sq.ft,  shall  be  subjected 
to  a  fire  continuous  for  four  hours  at  an  average  tempera¬ 
ture  of  1,700  deg.  F.,  followed  by  the  application,  for  not 
less  than  ten  minutes,  of  a  hose  stream  from  a  li-ft.  nozzle 
at  60-lb.  nozzle  pressure  without  appreciable  deterioration 
or  the  passage  of  flame  through  the  floor  during  the  test. 
In  addition,  the  floor  must  sustain,  after  the  test,  a  uni¬ 
formly  distributed  live-load  of  600  lb.  per  sq.ft.,  without 
exceeding  a  stated  permanent  deflection. 

The  above  rigid  provisions,  with  the  possible  excep¬ 
tion  of  the  severe  loading  of  the  test  floor  after  it  has 
been  subjected  to  fire  and  water,  are  sound  and  have 
been,  undoubtedly,  an  important  factor  in  promoting 
safe  and  sane  fireproof  construction.  Designing  to  meet 
the  strength  requirements  is  less  difficult  than  provid¬ 
ing  the  fire-resistance  demanded  by  the  test ;  a  thorough 
knowledge  of  the  fire-resistant  properties  of  materials 
is  necessary  in  order  to  obtain  adequate  fire-resistance 
economically.  This  is  particularly  true  in  the  case  of 
light-weight  floors,  for  which  there  is  a  growing  de¬ 
mand.  and  it  has  been  charged  that  the  specified  test  is 
too  severe.  But  the  excellent  results  recently  obtained 
in  a  test  of  a  gypsum  slab  floor  prove  that  it  is  entirely 


fire  protection  to  the  channels  and  floor  slab  proper. 
The  ceiling  was  surfaced  with  a  three-coat  gypsum 
plaster.  The  construction  was  designed  and  built  by 
the  United  States  Gypsum  Co.,  of  Chicago. 

The  material  “Pyrofill,”  which  is  the  es.sence  of  the 
test  floor,  is  made  by  mixing  a  prepared  gypsum  prod¬ 
uct  known  to  the  trade  as  No.  1  Stucco,  with  woor 
shavings  and  water.  In  con.struction  the  test  floor 
200  lb.  of  the  prepared  gypsum  were  mixed  with  5.5  lb. 
of  water,  to  which  24  lb.  of  wood  shavings  were  added 
This  material  begins  to  harden  in  about  8  min.  It 
developed  a  compressive  strength  of  590  lb.  per  .sq.in. 
and  a  modulus  of  elasticity  of  about  260,000  lb.  per 
sq.in.,  which  is  based  on  six  tests  made  on  6xl2-in. 
cylinders. 

Before  the  test,  the  floor  was  loaded  with  pig  iron 


FIG.  2— UXnKRSIDF  OF  OEILIXG  SI.AH  AFTFK 
HOSFNSTRKAM  WAS  AHI'MKP 
Gypsum  concrete  calcined  in  four-hour  fire  test  largely  washed 
away  by  60-lb.  stream  ;  steel  beams  and  plaster  board  center¬ 
ing  of  floor  slab  jtassed  through  test  uninjured. 


to  150  lb.  per  sq.ft.  The  furnace  was  operated  in 
accordance  with  the  standard  time-temperature  curve 
for  fire  tests;  it  reached  1,700  deg.  F.  in  the  first  half 
hour  and  attained  a  maximum  of  1,891  deg.  F.  The 
center  deflection  under  load  was  0.26  in.,  and  this  in¬ 
creased  to  0.38  in.  as  a  result  of  the  four-hour  fire  and 
ten-minute  water  application. 

Fire  Test — The  ceiling  slab  proved  to  be  an  efficient 
fire  protection.  The  plaster  finish  spalled  off  completely 
in  the  first  five  minutes  of  firing,  and  therefore  was 
not  a  factor  in  fire  protection.  The  temperature  of  the 
lower  flange  of  the  channels  (measured  at  two  points) 
reached,  after  four  hours  of  firing,  202  deg.  and  205 
deg.  F.  respectively,  thereby  indicating  that  the  ulti¬ 
mate  resistance  to  fire  of  the  ceiling  slab  had  not  been 
reached.  The  upper  surface  of  the  floor  (measured 
under  6x6x  J-in.  asbestos  pads)  averaged  124  deg.  F.,  with 
a  maximum  of  132  deg.  F.  at  one  point. 

Water  Test — Application  of  a  hose  stream  under 
60  lb.  nozzle  pressure  to  the  underside  of  the  construc¬ 
tion  washed  away  the  partially  calcined  ceiling  slab, 
leaving  the  reinforcement,  the  channels,  and  the  under¬ 
side  of  the  wall  board  centering  of  the  floor  slab  expo.sed. 
The  floor  slab  and  the  structural  framework  were  found 
to  be  unaffected  by  the  fire  and  water,  and  when  the 
test  floor  was  loaded  (after  the  water  test)  to  600  lb. 
per  sq.ft,  its  total  deflection  became  1.04  in.,  increasing 
to  1.21  in.  after  twenty  hours.  On  the  removal  of  the 
load,  the  permanent  deflection  in  the  test  floor  was 
found  to  ^  0.38  in. 
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FIG.  1— COXSTRUCTIO.V  t)F  LIGHT  FLOOR  FOR  TE.ST 


possible  to  obtain  high  fire-resistance  in  light-weight 
construction,  and  thus  show  that  the  test  is  by  no 
means  so  severe  as  to  hinder  development  in  this  field. 
Thic,  will  be  seen  from  the  following  outline  of  the  test 
results: 

Gypsum  Floor — The  test  floor  w'as  a  composite  struc¬ 
ture  of  floor  slab  and  ceiling  carried  by  steel  beams. 
The  floor  slab  was  21  in.  thick,  poured  in  place,  made 
of  “Pyrofill”  (a  porous  gypsum  concrete)  reinforced 
v.ith  rectangular  wire  mesh.  Gypsum  wall  boards  laid 
on  the  beams  formed  a  permanent  centering.  The  steel 
supporting  members  w'ere  channels  spanning  15  ft.  and 
spaced  30  in.  apart.  They  w’ere  designed  for  a  live-load 
of  150  lb.  per  sq.ft,  and  had  their  compression  flanges 
stiffened  against  lateral  buckling  by  clips  secured  to  the 
floor  slab.  A  reinforced  “Pyrofill”  ceiling  slab  21  in. 
thick,  also  poured  in  place,  was  suspended  from  the 
lower  flanges  of  the  channels,  providing  the  necessary 
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In  Advocacy  of  Ultimate  Designing 

DIE  SICHP:HHKIT  per  BAl'WERKE;  und  Ihre  Betwhnungr 
iiaoh  «JreiizkraBen  anstatt  nach  zulaaslgen  Spannungeri — By 
Dr.-Ing.  Max  Mayt-r.  Duisburg.  Borlln:  Julius  Springer. 
l*ai»-r,  «x!<  In.  ;  pp.  tiC  ;  3  line  drawings.  Baper,  2.7  marks,  gold, 
in  Germany. 

Much  interest  attaches  to  a  small  pamphlet  essay  just 
published,  from  the  pen  of  a  German  engineer,  advocat¬ 
ing  what  in  this  country  is  sometimes  called  “ultimate 
designing.”  The  essay  is  evidence  of  a  definite  general 
trend  of  modern  structural  thinking,  headed  toward 
sounder  and  more  economical  construction  and  destined 
to  play  a  large  part  in  future  structural  thinking. 

Present  practice  is  definitely  removed  from  that  of 
one  or  two  generations  ago,  when  structures  were 
designed,  for  example,  “with  a  factor  of  safety  of  4.” 
In  time  it  came  to  be  recognized  that  the  nominal  fac¬ 
tors  of  safety  were  not  actually  obtained,  and  could  not 
be  obtained.  Thereupon  stress  calculation  and  “maxi¬ 
mum  allowable  unit  stresses”  took  the  place  of  factors 
of  safety  and  breaking  strength.  These  maximum  allow¬ 
able  stresses  still  involve  a  large,  vaguely  inclusive 
safety  margin,  how'ever,  and  in  recent  years  the  mean¬ 
ing  of  this  margin  and  its  justification  have  been  placed 
under  challenge. 

It  has  been  urged  that  what  we  really  desire  is  safety 
under  the  extreme  service  conditions  that  may  be  pos¬ 
sible  or  probable;  and  that  any  expenditure  of  material 
beyond  this  point  is  unnecessary.  On  this  principle 
the  system  of  ultimate  designing  is  developed.  It  con- 
si.sts  in  nothing  more  than  estimating  the  must  unfavor¬ 
able  service  cuuditioris  that  can  occur  (instead  of  the 
normal  conditions)  and  proportioning  the  structure  to 
survive  these  extreme  conditions  with  no  margin  of 
strength — or  with  a  slight  margin,  just  enough  to 
assure  survival. 

This  system  is  relatively  new,  yet  old  enough  to  be 
entitled  to  dignified  and  respectful  treatment.  Fully 
twenty  years  ago,  in  the  design  of  the  newer  East 
River  bridges  at  New  York  City,  the  ever-perplexing 
difficulty  of  selecting  loads,  working  stresses  and  safety 
margins  was  solved  by  the  radical  scheme  of  specifying, 
as  an  alternative  to  the  normal  live-load  on  the  struc¬ 
ture.  a  congested  live-load,  so  selected  as  to  represent 
virtually  the  worst  practically  conceivable  working  con¬ 
dition  of  the  bridge:  and  under  this  congested  live-load, 
unit  stres.ses  in  the  structure  very  much  higher  than 
ordinarily  thought  permissible  were  allow’ed.  Later, 
various  railroad  bridge  engineers  used  the  same  ulti¬ 
mate-service  concept  to  get  over  some  of  the  difficulties 
constantly  raised  by  their  practice  of  designing  for  con¬ 
ventional  working  stresses.  In  one  case,  for  example, 
a  bridge  designed  for  normal  load  and  stresses  was 
checked  also  by  applying  an  E90  live-load  and  using 
stres.ses  approaching  the  yield-point  of  the  material. 

In  buildings,  which  sometimes  are  considered  to  be 
simpler  design  problems  than  bridges  and  other  heavy 
engineering  structure.s,  the  matter  of  the  meaning  of 
the  reserve  between  w’orking  stress  and  failure  strength 
is  particularly  complex  and  important.  Yet,  many 


■  ' 

weighty  elements  of  the  margin  are  still  passed  over  in 
silence  as  they  have  been  in  long-continued  tradition. 
As  Mayer  says  in  the  present  essay,  the  current  design 
method  gives  no  consideration  to  “the  important  di.<tinc- 
tion  that  for  the  live-load  the  chance  of  exceediiij?  the 
normal  figure  is  large,  while  for  th’e  dead-load  it  is 
vanishingly  small.” 

It  is  this  general  range  of  thought  that  is  discussed 
in  the  little  essay.  Apparently  it  is  a  pioneer  attempt 
in  European  technical  circles,  though  in  the  United 
States  the  same  thoughts  have  been  in  process  of  devel¬ 
opment  and  have  been  a  potentially  active  force  for  a 
number  of  years.  To  indicate  the  author’s  main  doc¬ 
trine,  the  following  citation  may  serve : 

“We  will  calculate  with  limiting  forces,  that  is,  we 
will  assume  for  each  influencing  factor  the  most 
unfavorable  limiting  condition  that  is  practically  con¬ 
ceivable,  and  will  then  plan  the  construction  so  that 
when  all  these  unfavorable  conditions  concur  we  will  yet 
be  a  little  short  of  failure.” 


Two  British  Engineers  Visit  America 

THE  SECRET  OF  HIGH  W.VGES :  By  Bertram  .\ustin.  .M.B  E  , 
M.A..  Croix  De  Guerre  (Fr. ):  and  W.  Francis  Lloyd,  M..V, 
-V.M.I.E.E. ;  with  a  Foreword  by  Walter  T.  Layton.  M..V..  Some¬ 
time  Fellow  of  Caiua  Collejfe.  Cambridge.  Editor  of  The 
Economist.  New  York;  Dodd.  Mead  &  Co.  Cloth;  Sx7  in.; 
pp.  124.  $1.25. 

“Last  autumn  two  highly  qualified  young  engineers 
planned  on  their  own  initiative,  and  at  their  own  ex¬ 
pense,  an  intensive  tour  of  the  United  States,  with  the 
object  of  wresting  from  America  the  secret  of  her 
rapid  industrial  progress.”  Thus  the  editor  of  the 
London  Economist  in  his  commendatory  Foreword  to 
this  interesting  little  book.  The  authors  state  the  case, 
in  their  preface,  as  follows:  “The  visit  was  inspired  by 
the  thought  that  some  possible  benefit  might  be  derived 
from  a  first-hand  acquaintance  with  the  American 
manufacturing  industry  during  a  period  of  unprece¬ 
dented  prosperity  in  that  country  and  at  a  time  when 
Great  Britain  was  in  the  throes  of  an  industrial  de¬ 
pression,  hitherto  unparalleled,  which  has  rendered 
workless  a  million  and  a  quarter  of  our  people.  The 
line  of  inquiry  was  mainly  directed  to  those  courses 
which  are  chiefly  responsible  for  bringing  about  a  con¬ 
dition  of  high  wages  in  industry  coupled  with  low  cost 
of  production.”  Altogether  24  “manufacturing  plants 
and  other  commercial  organizations”  were  visited  and 
“many  leaders  in  American  life”  talked  with. 

These  tw'o  engineers  conclude  that:  “Certain  policies 
of  management  in  industry,  not  generally  adopted  by 
British  firms,  were  found  to  be  in  more  or  less  uni¬ 
versal  operation  in  the  United  States”  and  “believe  the 
adoption  of  these  principles  has  contributed  more  than 
anything  else  to  the  present  prosperity  in  America." 
Accordingly  they  are  summarized  in  nine  paragraphs, 
after  a  few  “general  observations,”  and  then  are  sup¬ 
ported  by  as  many  short  well  written  chapters.  The 
nine  principles,  reduced  here  to  the  lowest  possible 
terms,  are:  (1)  Staff  promotions  by  merit  only.  (2) 
Increase  profits  by  reducing  prices  and  increasing  sales. 
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(3)  Rapid  turnover.  (4)  Increase  per  capita  labor  pro¬ 
duction  by  time-  and  labor-savinjr  appliances.  (5) 
Raise  wajres,  increase  output,  reduce  prices.  (6)  Free 
exchanjre  of  ideas  between  competing  enterprises.  (7) 
Eliminate  waste  and  attain  national  prosperity.  (8) 
Pav  every  possible  attention  to  welfare  of  employees. 
(9)  Re.search  and  experiment  essential  to  progress. 

On  first  thought  many  American  readers  may  wonder 
why  it  should  be  necessary  for  anyone  to  come  here  to 
learn  of  so  obvious  and  well  established  a  practice,  es¬ 
pecially  from  England.  The  better  informed  know  that 
to  many  in  England  these  principles  will  be  like  a  gos¬ 
pel  mes.sage — and  are  likely  to  be  received  as  such 
messages  often  are.  The  conclusions,  the  supporting 
arguments  drawn  from  the  visit,  and  the  contra.sting 
British  conditions  cited  all  throw  much  light  on  the 
coal  mining  deadlock  in  England  and  the  supporting 
[  general  strike.  It  seems  hardly  possible  that  each  of 
[  the  contending  sides  can  be  so  blind  to  its  own  and  to 
j  the  general  interest. 

!  Americans  should  not  be  unduly  puffed  up  by  the 
j  blowing  pictures  and  flattering  conclusions  of  this  book, 
i  .\’ot  very  long  ago  there  was  a  coal  strike  here  that  at 
I  best  showed  only  different  kinds  and  degrees  of  stupid¬ 
ity  and  economic  backwardness  than  those  shown  in  the 
British  coal  strike.  Many  of  the  counts  drawn  by  these 
authors  in  their  indictment  of  British  industrial  con¬ 
ditions  are  applicable  in  various  degrees  to  American 
indu.stry,  on  the  sides  of  both  the  employing  and  the 
j  employed.  The  book,  therefore,  is  doubly  worth  read¬ 
ing  in  America:  First,  on  account  of  its  deep  general 
interest  and  second,  as  a  lesson  to  the  backward,  the 
I  obstinate  and  the  self-centered  in  our  midst.  This, 
however,  is  not  to  say  that  the  teachings  of  the  book 
are  not  more  needed  in  England  than  in  America;  es¬ 
pecially  as  regards  a  living  wage,  efficiency,  willing¬ 
ness  to  scrap  obsolescent  equipment  and  much  that  goes 
into  extending  sales  through  lower  production  costs. 


British  and  Irish  Municipal  Year  Book 

THE  MUXICIPAI.,  TEAR  BOOK  FOR  1926— Editor:  C.  F.  Bul- 
pltt.  Introduction  [Reforins  In  Local  Government]  by  Rt.  Hon. 
Neville  Chamberlain,  M.P.,  Minister  of  Health.  London :  The 
Municipal  Journal.  Cloth;  7x9  In.;  pp.  896+  ;  83  pp.  of  adver¬ 
tising  and  index.  15  sh.  net  In  England. 

One  of  the  good  things  produced  annually  in  England 
is  The  Municipal  Year  Book.  The  volume  dated  1926, 
with  information  brought  as  nearly  as  may  be  to  the 
close  of  1925,  has  as  new  features  (1)  summaries  of 
the  contact  relations  between  municipalities  and  a 
dozen  central  governmental  authorities  in  place  of  the 
usual  section  confined  to  the  Ministry  of  Health  and 
(2)  a  descriptive  and  statistical  section  on  public  educa¬ 
tion  in  Great  Britain  and  Ireland. 

The  bulk  of  the  volume  is  devoted  to  the  activities  and 
to  lists  of  officials  of  the  various  local  government  units 
of  England  and  Wales,  Scotland,  and  Ireland.  Addi¬ 
tional  information  on  a  number  of  the  activities  is  as¬ 
sembled  in  statistical  tables,  thus  making  the  data 
readily  comparable.  Each  of  these  divisions — by 
classes  of  government  and  of  function — is  prefaced  by 
a  general  review  which  includes  notable  legislation  and 
other  changes  during  1925. 

An  idea  of  the  wide  range  of  British  municipal  activi¬ 
ties  can  be  gained  by  the  following  list  of  functional 
sections:  Education,  already  mentioned;  Roads  and 
Transport,  under  which  are  data  for  motor  omnibuses 
and  a  second  long  table  covering,  town  by  town,  not 
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only  these  but  all  other  motor  vehicles  in  the  municipa' 
service;  Water  Supply;  Gas  Supply;  Tramways;  Elec¬ 
tricity  Supply;  Markets  and  Slaughterhouses,  Bath  and 
Washhouses;  Public  Libraries;  Cleansing,  including 
both  refuse  and  sewage  disposal,  but  not  giving  in¬ 
formation  town  by  town;  Small  Allotments  (tracts  .sub¬ 
divided  and  assigned  for  small  gardens) ;  Parks,  etc. 
In  addition  there  are  tabulations  of  Mayors’  Salaries, 
of  Rates  (local  taxes)  Levied  in  Various  Towns;  sum¬ 
maries  of  the  Rating  and  Valuation  Act,  1925,  and  of 
the  first  report  of  the  Royal  Commission  on  Local  Gov¬ 
ernment;  a  section  on  Municipal  Societies,  giving  names 
and  addre.sses  of  the  officers,  objects,  qualifications  and 
dues  of  members. 


Behavior  of  Cement  and  Concrete 

EINFLpSSE  AUF  BETON  ;  I^le  rhemlaohen.  Meohanlschen  und 
SonstiKfn  Einflusse  von  l.uft.  Waaaern,  Sauren,  Lauf;vn,  Olen, 
Dampfen,  Erden,  LagerfcUtern  u.  dgl.  auf  Zcna-nt.  MOrtel, 
Beton  und  Elsenbeton.  sow  it*  die  Massnahmen  zur  VorrlnffiTunit 
und  VerhUtunfc  dieser  Elnflussp ;  Eln  Auskunftsbuch  fUr  die 
Praxis — Enter  Mitarbeit  von  Dr.  F.  Hundeshaften.  StuttKnrt ; 
Prof.  Otto  Graf,  Stuttgart ;  herausgegeben  von  Prof.  Dr.-Ing 
A.  Klelnlogel,  Prlvatdozent  an  der  Teohnlachen  Hoohschule, 
Darmstadt.  V'ollstandig  neubearbeltete  und  bedeutend  erwei- 
terte  Auflage.  Berlin ;  Wilhelm  Ernst  A  Sohn.  Paper  ;  6x9  In.  ; 
pp.  448  ;  124  line  euts  and  halftones,  with  one  rolored  plate. 
Paper,  19.5  marks;  cloth.  21.6  marks,  gold,  Germany. 

Cement  and  concrete  have  entered  so  thoroughly  into 
modern  life  that  questions  involving  the  behavior  of 
concrete  under  this  or  that  exposure  are  almost  limit¬ 
less.  The  resulting  need  for  reference  information 
warrants  a  special  encyclopedia  of  data.  A  book  pre¬ 
pared  under  the  editorial  direction  of  Dr.  A.  Kleinlogel 
is  the  first  work  of  this  kind.  It  has  out.standing  merit. 
Its  scope  is  apparently  wide  enough  to  embrace  the  full 
range  of  experience  and  test,  the  information  is  precise 
and  well  chosen,  and  the  treatment  is  conden.sed.  The 
engineer  who  almost  daily  faces  some  new  que.stion  of 
the  behavior  of  concrete  under  specific  chemical  or 
mechanical  conditions,  or  its  resistance  to  a  particular 
exposure,  will  find  the  required  information  more 
readily  in  this  alphabetically  arranged  specialist  com¬ 
pilation  than  in  the  normal  treatise  on  concrete.  He 
will  find,  for  example,  five  pages  on  silage,  two  pages 
on  chimney  gases,  one  and  one-half  pages  on  coke,  a 
page  or  more  on  vinegar,  detailed  discussions  of  shrink¬ 
age,  of  the  “cement  bacillus,”  and  of  borer  attacks — in 
brief,  much  pointed  information  on  any  specific  subject 
that  may  at  the  moment  present  a  problem  to  him. 
American  experience  and  test  results  are  very  fully 
represented.  For  those  equipped  with  a  fair  reading 
knowledge  of  German  the  book  will  undoubtedly  prove 
a  most  valuable  working  aid. 


Working  Processes  of  City  Government 

AMERICAN  CITY  GOVERNMENT— By  William  Anderaon. 
Ph.D.,  Profe.aaor  of  Political  Science,  and  IMrector  of  the  Bu¬ 
reau  for  Research  In  Government.  Pnlverslty  of  Minnesota 
(American  Political  Science  Series,  Pnder  the  Editorship  of 
Edward  S.  Corwin,  Princeton  University.)  New  York:  Henry 
Holt  A  Co.  Cloth:  6x9  In.;  pp.  675.  |5. 

Presentation  of  the  vital  principles  and  processes 
rather  than  of  the  structure  of  municipal  government 
is  the  distinctive  feature  of  this  book.  The  author 
states  that  his  aim  has  been  to  keep  “before  the  eyes 
of  his  readers  the  whole  series  of  social  and  economic 
groups  and  forces  which  play  important  parts  in  the 
urban  political  drama.”  These  aims,  which  have  been 
well  met,  combined  with  the  advantages  of  any  new 
survey  of  a  rapidly  changing  field,  are  the  chief 
justification  for  adding  to  the  many  able  texts  on  munic¬ 
ipa]  government. 


i 


996 


ENGINEERING  NEWS-RECORD 


It  should  not  be  prathered  that  the  structure  is 
slighted.  Of  24  chapters,  there  is  one  on  The  Corpora¬ 
tion  and  Its  Charter;  one  on  Nominations  and  Elec¬ 
tions;  two  on  forms  of  city  government — historical  and 
pre.sent  status;  two  on  the  City  Council;  and  one  on  the 
Courts  of  the  City.  Again  and  again  structure  appears 
in  the  other  chapters.  Throughout,  the  treatment  is 
progre.ssive  and  the  illustrative  details  as  up  to  date 
as  can  be  expected  in  any  volume  dealing  with  .so  large 
a  subject. 

Just  at  the  moment  intere.st  in  the  book  is  heightened 
by  a  proposed  new  charter  for  Minneapolis  in  the  fram¬ 
ing  of  which  Professor  Anderson  has  figured  largely. 
For  the  mo.st  part  the  charter  squares  with  the  teach¬ 
ings  of  this  volume  but  it  contains  one  feature  not 
described  in  the  book  and  at  variance  with  it:  An 
elective  board  of  financial  review  which,  once  set  in 
motion  by  a  hundred  taxpayers,  on  petition,  can  over¬ 
ride  the  city  council  on  all  important  financial  matters 
except  those  which  have  been  subjected  to  a  referendum. 
Evidently,  as  pointed  out  editorially  in  our  columns  for 
June  10.  1926,  p.  929,  this  feature  is  a  result  of  a 
“compromise”  between  a  representative  of  “business 
men”  and  Professor  Anderson,  in  which  the  latter  seems 
to  have  got  about  everything  he  w’ould  be  expected  to 
stand  out  for,  but  lost  on  this. 


Publications  Received 


A  Memoir  of  Mansfield  Merriman,  prepared  by  a  com¬ 
mittee  of  which  Horace  Andrew's  was  chairman,  has  been 
printed  separately  by  the  American  Society  of  Civil  Engi¬ 
neers,  33  We.st  39th  St.,  New  York  City. 

Te.sts  of  the  Compressive  and  Transverse  Strength  of 
Hollow-Tile  Walls  are  reported  as  Technologic  Paper  No. 
311  of  the  U.  S.  Bureau  of  Standards  (15c.  from  Superin¬ 
tendent  of  Documents,  Washington,  D.  C.). 

American  Softwood  Lumber  Standards  are  contained 
in  an  84-p.  booklet  of  the  U.  S.  Department  of  Commerce. 
Copies,  which  are  entitled  “Revised  Simplified  Practice 
Recommendations,  No.  16 — Lumber,”  can  be  obtained  from 
Superintendent  of  Documents,  Washington,  D.  C.  (15c.). 

A  Hand.some  Folio  Pamphlet  of  42  pp.,  not  including 
several  plates,  describing  the  aqueduct  of  the  city  of  Trento, 
Italy,  has  been  published  by  the  city  named.  The  technical 
description  of  the  aqueduct  was  written  by  T.  Cristofolini, 
engineer,  and  the  geological  description  by  G.  B.  Trener. 
(Address  the  Municipality  of  Trento,  Italy.) 

A  Bibliography  on  Research,  consisting  of  references  to 
articles  published  in  the  technical  press  for  the  three  years 
1023  to  1925,  has  been  issued  by  the  National  Research 
Council,  29  West  39th  St.,  New  York  City.  Among  the  40 
main  subjects  covered  are  cement  and  concrete,  corrosion, 
highways,  and  rivers  and  harbors.  There  are  also  9  sub¬ 
divisions  to  a  general  section  on  research. 

In  the  1925  Proceedings  of  the  American  Railway 
Bridge  and  Building  Association,  the  main  subjects  of  re¬ 
ports,  papers  and  discussions  include:  “The  Use  of  Pre¬ 
cast  Concrete  Units”;  “Relative  Merits  of  Steel  and  Wood 
Sash”;  “Methods  of  Handling  Minor  Maintenance  Jobs”; 
"Electric  Pumping  for  Railw'ay  Water  Stations”;  “Treat¬ 
ment  of  Water  for  Locomotive  Boilers”;  and  “The  Niagara 
Falls  Steel  Arch  Bridge,  Michigan  Central  R.R.”  (Secre¬ 
tary,  C.  A.  Lichty,  319  N.  Waller  Ave.,  Chicago,  $2.) 

Applied  Municipal  Sanitation  is  the  title  of  a  bulletin 
on  water  supply  and  treatment,  sewage  disposal,  mosquito 
control,  milk  sanitation,  shellfish  protection,  camps,  parks, 
swimming  pools,  general  sanitation  and  health  education 
activities  prepared  by  V'.  M.  Ehlers,  chief  sanitary  engineer, 
E.  G.  Eggert,  sanitary  engineer,  and  Ella  G.  White, 
secretary.  Division  of  Sanitary  Engineering,  Texas  De¬ 
partment  of  Health.  Instead  of  being  sponsored  by  the 
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department,  the  Texas  Association  of  Sanitary  Engineers 
(Mr.  Eggert,  secretary),  Austin,  Texas,  are  the  publishers 

Prompt  Publication  again  marks  the  annual  /boreed. 
ings  of  the  American  Road  Builders’  Association.  The  1926 
convention  ended  Jan.  14;  the  bound  volumes  of  ProccKlingn 
were  distributed  in  May.  The  papers  are  convcnientlv 
grouped  under  main  topics:  Finance  and  Location;  Making 
Contracting  Pay;  Traffic;  Paving  Construction;  Practical 
Operations;  Maintenance;  Enlargring  Contractor’s  P'ield; 
Contractor  and  Engineer.  The  names  of  many  of  thi  load¬ 
ing  highway  engineers  of  the  country  appear  as  authors  of 
the  various  papers.  ($3  from  American  Road  Builders'  As¬ 
sociation,  37  West  39th  St.,  New  York  City.) 

Valuable  and  Widely  Instructive  is  the  work  done  by 
the  Building  Code  Committee  of  the  U.  S.  Department  of 
Commerce  in  compiling  and  issuing  (in  mimeographed 
form)  a  compilation  of  compression  test  data  on  brick 
masonry.  Something  over  700  tests  are  reported,  covering 
piers  and  walls  laid  up  with  clay  and  other  brick  in  various 
kinds  of  mortar,  with  and  without  metal  bonding  inserts  in 
the  joints,  different  bonds,  and  the  like.  Several  te>ts  of 
old  masonry  taken  from  buildings  are  included.  The  ex¬ 
treme  variation  and  high  degree  of  scatter  of  the  results 
is  specially  noteworthy.  The  data  are  presented  without 
conclusions,  but  they  make  available  to  the  engineer  a  com¬ 
plete  record  of  test  figures  in  a  field  presenting  frequent 
occasion  to  decide  upon  permissible  loading  values. 

An  Unusually  Effective  Presentation  of  a  complex 
and  puzzling  subject  is  made  available  by  the  Bureau  of 
Standards  (Washington,  D.  C.),  in  its  Circular  300.  P.  R. 
Heyl,  the  author,  succeeds  in  stating  the  essentials  of 
acoustic  properties  of  auditoriums  in  a  way  that  is  well 
adapted  to  improve  the  general  public  understanding  of  the 
subject  and  thereby  advance  the  general  level  of  practice. 
In  the  thirty  years  since  W.  C.  Sabine  began  his  careful 
experimental  attack  on  the  problems  of  audibility  distribu¬ 
tion  in  auditoriums  for  both  speech  and  music,  much  has 
been  learned  about  the  subject,  yet  halls  of  defective  acnu.<tic 
character  continue  to  be  built.  This  suggests  that  there  is 
a  real  need  for  making  the  essentials  of  the  subject  more 
widely  available.  The  circular  in  hand  should  fill  this  need. 


New  Books  and  Revised  Editions 

[Those  desiring  copies  of  the  books  listed  below  or  men¬ 
tioned  elsewhere  in  this  section  should  order  them  from  the 
publishers  or  from  their  local  booksellers.] 

APPLIED  ELASTICITY — By  S.  Timoshenko,  formerly  Profe.xsor 
of  Mechanics  in  Kiev  and  Petrograd  Polytechnical  In.stitutef. 
Research  Engineer.  Re.search  Department,  Westinghouse  ElfC- 
tric  &  Manufacturing  Co. ;  and  J.  M.  Lessells,  B.  Sc..  West¬ 
inghouse  Electric  &  Manufacturing  Co.  East  Pittsburgh. 
Westinghouse  Technical  Night  School  Press.  Cloth;  6x9  in.; 
pp.  544  ;  391  line  cuts,  95  tables. 

DIE  DEFORMATIONS.METHODE— By  Dr.  tech.  h.c.  A.  Ostenfeld. 
Professor  au  der  Technischen  Hoch.schule,  Kopenhagen.  Ber¬ 
lin;  Julius  Springer.  Paper;  6x9  in.;  pp.  118;  42  line  ruts. 
Paper  10  marks,  gold,  in  Germany. 

AN  ELEMENTARY  TREATISE  ON  STATICAI.LY  INDETER¬ 
MINATE  STRESSES— By  John  Ira  Parcel.  A.B..  B.S..  C  E. 
Profes.sor  of  Structural  Engineering,  University  of  Minnesota : 
and  George  Alfred  .Maney,  M.S.,  C.E.,  Assistant  Professor  of 
Structural  EJngineering,  University  of  Minnesota.  New  York: 
John  Wiley  &  Sons,  Inc. ;  London :  Chapman  &  Hall.  Ltd. 
Cloth;  6x9  in.;  pp.  368  ;  181  line  cuts,  including  Insert  plates; 
bibliography.  $5. 

THE  ETHICS  OF  BUSINESS;  A  Study  of  Current  Standards— 
By  Eklgar  L.  Heermance.  New  York  and  London:  Harper  & 
Brothers.  Cloth;  5x8  in.;  pp.  244.  $2. 

DIE  GRUNDZC'GE  DES  EISENBETONBAUES— By  Dr.-Ing. 
e.h.  M.  Foerster,  Geh.  Hofrat,  ord.  Professor  an  der  Technischen 
Hochschule,  Dresden.  Drltte,  verbesserte  und  vermehrte  Auflage. 
Berlin:  Julius  Springer.  Pressed  board;  6x9  in.;  pp.  569; 
183  line  cuts,  matherratical  tables. 

l.NDUSTRIAL  PSYCHOLOGY— By  Charles  S.  Myers,  Director  of 
the  National  Institute  of  Industrial  Psychology.  M.  Industrial 
Fati^e  Research  Board,  Fellow  of  Gonville  and  Caius  College. 
Camoridge,  Fellow  of  the  Royal  Society  of  London.  New  York; 
The  People’s  Institute  Publishing  Co.,  Inc.  Cloth  ;  5x8  in. ;  pp- 
164;  18  halftones  and  line  cuts.  $2.50. 

MOVABLE  BRIDGES— By  Otis  Ellis  Hovey,  B.S.,  C.E..  M.Am. 
Soc.C.E.,  M.  A.S.M.E.,  M.  A.S.T.M.,  M.  A.I.S.T..  Assoc,  -M. 
A.R.E.A.,  Assistant  Chief  Engineer  of  American  Bridge  Co. 
New  York :  John  Wiley  &  Sons,  Inc. ;  London :  Chapman  &  Hall. 
Ltd.  Cloth;  6x9  in.;  pp.  352;  many  line  cuts  and  halftone.^; 
appendices  carrying  mathematics  of  subject.  $6. 

UNTERSUCHUNGEN  (jBER  DEN  EINFLUSS  HAUFIG  WIE- 
DERHOLTER  DRUCKBEANSPRUCHUNGEN  AUF  DRUCK- 
ELASTIZITAT  UND  DRUCKFESTIGKEIT  VON  BETON— By 
Dr.-Ing.  Alfred  Mehmel.  Berlin:  Julius  Springer.  Paper: 
6x9  in- :  pp.  74 ;  30  line  cuts.  Paper,  6.6  marks,  gold,  Germany. 
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News  of  the  Week 


CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


Quantity  Surveyors  Form  a 
New  Organization 

Economy  in  Contract  Work  by  More 
Uniform  Basis  of  Bids  Is  Aim 
of  New  Association 

Engineering  Xctca-Record  Staff  Report) 

A  new  organization  directly  related 
to  the  construction  industry,  especially 
to  building  construction,  is  the  American 
Institute  of  Quantity  Surveyors,  which 
was  organized  at  a  three-day  meeting 
held  in  Chicago  on  June  7  to  9.  An  at¬ 
tendance  of  about  35  members  included 
representatives  from  widely  separated 
sections  of  the  country,  including  Bos¬ 
ton,  Birmingham,  Seattle,  Los  Angeles 
and  Austin,  Texas.  Under  the  guidance 
of  Edwin  J.  Brunner,  of  the  American 
Contractor,  as  temporary  chairman, 
the  proceedings  were  carried  smoothly 
through  a  long  program,  with  ampb 
discussion  but  no  waste  of  time.  Build¬ 
ing  construction  and  relations  with  con¬ 
tractors  were  mainly  considered,  but 
other  classes  of  construction  were  men¬ 
tioned  occasionally,  as  well  as  relations 
with  architects,  engineers  and  owners. 

Economy  in  Construction 

Various  aspects  of  the  business  of 
quantity  surveying  in  its  important  re¬ 
lation  to  economy  in  the  construction 
industry  were  presented  in  the  discus¬ 
sions.  An  address  of  welcome  by  C.  T. 
Burman,  Chicago,  was  followed  by  one 
offering  the  active  support  of  the  con¬ 
tractors.  It  was  pointed  out  that  the 
^rvice  must  be  comprehensive  and  re¬ 
liable;  that  the  schedules  or  tabulations 
must  be  standard  or  uniform;  that  ade¬ 
quate  charges  must  be  made  for  service 
rendered  and  that  the  service  must  be 
arranged  departmentally,  since  no  one 
man  is  qualified  to  take  off  quantities 
for  all  the  various  items  included  in  a 
large  building  and  its  equipment.  Free 
service  in  plans  and  bills  of  material,  as 
sometimes  rendered  by  material  firms, 
especially  in  small  towns,  was  depre¬ 
cated  as  serving  no  interest  except  that 
of  the  dealer  or  manufacturer.  On  the 
part  of  the  engineer  or  architect,  com¬ 
plete  and  accurate  plans  are  essential 
for  a  reliable  quantity  survey. 

That  one  of  the  first  activities  of  the 
new  organization  will  be  the  determin¬ 
ing  of  some  fundamentals  in  principle 
and  practice  was  indicated  by  the  gen¬ 
eral  discussions.  Tentative  definitions 
of  “quantity  surveying,”  “cubage  of 
structures”  and  “classification  of  struc¬ 
tural  types”  were  submitted,  and  after 
discussion  from  various  points  of  view 
were  left  for  reference  to  committees 
to  be  appointed  later.  In  calling  atten¬ 
tion  to  the  importance  of  these  matters, 
the  chairman,  Mr.  Brunner,  pointed  out 
that  the  object  of  the  quantity  surveyor 
must  be  to  give  the  contractor  what  he 
wants  in  preparing  his  estimates  and 
not  a  lot  of  miscellaneous  information. 
Furthermore,  with  the  increasing  use  of 


Engineering  Fifty  Years 
Ago 

From  Engineering  iVeirc, 
June,  1876 

Long  Rails 


J.  Railroad  is  now  receiving, 
from  the  Edgar  Thompson  Steel 
Company  of  Pittsburgh,  Pa.,  steel 
rails  sixty  feet  in  length.  This 
extraordinary  length  of  rail  is 
strongly  illustrative  of  the 
growth  of  the  railroad  in  Amer¬ 
ica.  The  first  rails  laid  upon  the 
Providence  Railroad  in  1844  were 
12  ft.  in  length;  then  in  a  few 
years  fifteen-foot  rails  were  used, 
and  the  length  has  since  been 
gradually  increased  by  rolling  to 
eighteen,  twenty  -  one,  twenty- 
four,  twenty-eight  and  thirty- 
foot  rails.  The  thirty-foot  rail 
has  been  used  for  about  four 
years,  and  now  we  have  the 
s  i  X  t  y-f  o  o  t  rail.  The  Edgar 
Thompson  Company  has  on  ex¬ 
hibition  at  Philadelphia  a  rail 
120  ft.  in  length,  which  is  labelled 
“The  longest  rail  in  the  world.” 


co.st  accounting  system.s  by  contractors, 
the  quantity  survey  must  be  presented 
in  such  form  as  to  tie  in  with  the  ac¬ 
counting  system.  On  the  questions  as 
to  whether  the  survey  should  be  tabu¬ 
lation  of  physical  units  or  material 
quantities,  there  was  again  difference  of 
opinion.  For  instance,  should  maple 
flooring  be  simply  listed  as  so  many 
square  feet  of  floor,  or  should  it  be 
listed  as  the  amount  of  material  to  cover 
that  area.  In  concrete,  it  was  assumed 
that  the  yardage  would  be  given;  it 
being  up  to  the  contractor  to  determine 
how  much  cement  and  aggregate  he 
would  need  to  produce  that  yardage. 

Uniform  Forms 

As  to  uniform  service  forms,  several 
members  submitted  examples  of  forms 
used  in  their  own  practice.  There  was 
some  question  as  to  whether  uniformity 
is  practicable,  but  is  was  pointed  out 
that  it  is  sure  to  develop  eventually  and 
that  now  is  the  time  to  discuss  and  con¬ 
sider  the  desirable  features  of  such 
forms.  Another  subject  on  which  oppos¬ 
ing  views  were  presented  was  that  of 
“general  conditions,  temporary  utilities 
and  overhead.”  It  was  suggested  that 
these  features  of  contract  work  are  not 
within  the  province  of  the  quantity  sur¬ 
veyor  and  are  being  covered  by  contrac¬ 
tors’  associations.  But  the  stronger 
opinion  was  that  the  quantity  surveyor 
should  call  the  contractor’s  attention  to 
such  items,  which  are  often  overlooked. 
In  this  discussion,  F.  H.  Hunter,  of  Bos- 
(Conchided  on  p.  1000) 


Water-Works  Men  Hold 
Record-Making  Convention 

.American  Water-Works  Association 
Draws  1,250  to  Buffalo  for 
Five-Day  Meeting 

I  Engineering  Xcu'n-Record  Staff  Report) 

In  attendance,  papers,  exhibits  and 
general  excellence  the  46th  annual  con¬ 
vention  of  the  American  Water  Works 
Association  at  Buffalo  on  June  7  to  11 
was  a  record  breaker.  The  total  regis¬ 
tration  was  about  1,250,  which  included 
a  larger  ratio  of  members  to  guests 
than  usual.  The  Water  Works  Manu¬ 
facturers  Association  had  a  large, 
varied,  well  arranged  exhibit.  Besides 
its  usual  opening  reception  and  dance 
and  its  mid-convention  smoker  the 
manufacturers  gave  a  dinner  on  Thurs¬ 
day  at  which  850  sat  down.  There  was 
no  excursion  to  break  into  the  technical 
meetings  and  leave  the  exhibit  room 
empty  but  the  three-day  golf  tourna¬ 
ment  drew  so  many  away  that  next 
year  the  tournament  will  be  cut  to  a 
single  day.  Elsewhere  in  this  issue  a 
number  of  pages  are  filled  with 
abstracts  of  papers.  A  resume  of  the 
business  proceedings  follows. 

Convention  Activities 

Immediately  after  convening,  a  brief 
memorial  service  was  held  for  members 
who  died  during  the  past  year.  Among 
these  were  George  H.  Benzenberg  an<l 
Leonard  Metcalf,  past-presidents,  Paul 
Norcross,  a  tru.stee,  E.  E.  Davis,  George 
T.  Prince  and  George  Bassett. 

Officers  elected  for  1926-7  were: 
President,  Allan  W.  Cuddeback,  Pater¬ 
son,  N.  J.;  vice-president,  James  E.  Gib¬ 
son,  Charleston,  S.  C.;  trustees,  by  dis¬ 
tricts  (3)  Fred  Beck,  Utica,  N.  Y.,  (5) 
J.  0.  Craig,  Sali.sbury,  N.  C.,  (7)  Theo¬ 
dore  Leisen,  Omaha.  There  were  four 
additions  to  the  list  of  honorary  mem¬ 
bers:  Col.  R.  M.  Clayton,  George  G. 
Earl,  Robert  J.  Thomas  and  James  L. 
Tighe.  Division  chairman  were  chosen 
as  follows:  Water  Purification,  N.  J. 
Howard,  Toronto,  Ont.;  Plant  Manage¬ 
ment  and  Operation,  H.  P.  Bohmann 
Milwaukee;  Fire  Protection,  N.  S.  Hill, 
New  York  City. 

The  first  award  of  the  John  M.  Diven 
Memorial  Medal  went  to  George  W. 
Fuller,  for  distinguished  services  to  the 
association  and  the  water- works  fra¬ 
ternity,  notably  during  the  past  few 
years  as  chairman  of  the  Standardiza¬ 
tion  Council. 

Full-Time  Secretary 

Secretary  Beekman  C.  Little  reported 
a  net  increase  of  57  members  for  the 
year  ended  Dec.  31, 1925,  making  a  total 
membership  of  2,216:  Active,  1,841; 
corporate,  174;  associate,  189;  honor¬ 
ary,  12.  The  association  voted  to  raise 
its  dues  as  follows:  Active  members, 
$7  to  $10;  corporate,  $10  to  $15;  asso¬ 
ciate,  $15  to  $25.  TTie  increased  dues 
are  designed,  in  part,  to  enable  the 
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association  to  have  the  full-time  service 
of  Secretary  Little,  now  superintendent 
of  water-works  at  Rochester,  N.  Y. 

Additions  of  a  Montana  and  a  Rocky 
Mountain  section  brings  the  member¬ 
ship  of  geographical  sections  up  to  14. 
The  Hill  Cup,  provided  by  N.  S.  Hill 
for  award  annually  to  the  section  show¬ 
ing  the  largest  growth  during  the  year, 
was  retained  by  the  California  section 
which  raised  its  membership  from  120 
to  156  during  the  year. 

B.4N  ON  Cros.s-Connections 

Adoption  by  the  Fire  Protection  Divi¬ 
sion  last  year  at  the  Louisville  con¬ 
vention  of  a  resolution  favoring  the 
abolition  of  all  cross-connections  was 
approved  by  the  association  as  a  whole. 
The  division  voted  this  year  to  ask  the 
executive  committee  to  consider  action 
looking  to  the  prohibition  of  auxiliary 
intakes  to  possibly  polluted  sources  of 
supply  and  of  by-passes  at  purification 
plants.  This  cross-connection  subject 
presented  also  in  a  paper  by  C.  A. 
Holmquist,  detailing  progress  in  cross- 
connection  elimination  in  New  York 
State,  led  to  a  heated  discussion 
brought  about  by  four  doughty 
champions  of  control  rather  than  pro¬ 
hibition  of  cross-connections  who  came 
from  Boston  to  represent  fire  insurance 
interests,  particularly  the  Factory 
Mutual  Companies.  Nothwithstanding 
their  hour-long  arguments,  which  in¬ 
cluded  a  defense  of  the  integrity  of 
the  special  double  check  valves,  the 
resolution  for  the  abolition  of  cross- 
connections  stands  as  adopted. 

A  resolution  was  adopted  denouncing 
interference  by  elected  officials  in  the 
work  of  administrative  officers  and 
advocating  the  selection  and  retention 
of  technically  trained  men  for  such 
positions. 

George  W.  Fuller,  chairman  of  the 
Standardization  Council  stated  that 
having  produced  the  book  called 
Manual  of  Water-Works  Practice  and 
overseen  the  production,  jointly  wdth 
other  societies,  of  a  new  edition  of 
Standard  Methods  of  Water  Analysis 
his  council  was  going  to  let  the  mem¬ 
bers  take  the  initiative  for  a  while.  Of 
2,700  copies  of  the  Manual  all  but  200 
have  been  sold.  A  second  printing, 
with  corrections  only,  will  be  made 
soon.  The  Health  Section  of  the 
l..eague  of  Nations  has  ordered  Stand¬ 
ard  Methods  translated  into  French  and 
German  and  is  considering  translations 
into  Spanish  and  Portuguese.  Mr. 
Fuller  commended  the  activities  of  the 
Committee  on  Boiler  Feed  Waters,  of 
which  S.  T.  Powell  of  Baltimore  is 
chairman.  Mr.  Pow’ell  reported  joint 
action  with  the  Am.  Soc.  M.  E.  and  other 
organizations,  represented  on  the  cur¬ 
rent  program  by  9  or  10  committee  re¬ 
ports  and  papers,  all  of  which  wdll  soon 
be  pre-printed  in  Journal  *  Am.  Soc. 
M.  E.  and  be  up  for  discussion  at  the 
New  York  meeting  of  that  society 
this  fall. 

Standard  Specifications 

The  Joint  Committee  on  Standard 
Specifications  for  Water  Meters,  re¬ 
ported  that  as  a  result  of  a  question¬ 
naire  to  34  large  cities  using  hundreds 
of  thousands  of  meters  it  had  been  con¬ 
cluded  that  any  attempt  to  standardize 


round  dials  would  be  futile.  Hope  for 
future  standardization  of  straight-read¬ 
ing  dials  was  expressed.  The  commit¬ 
tees  on  Standard  Brass  Fittings  and 
Standard  Contracts  reported  progress. 

The  Committee  on  Standard  Speci¬ 
fications  for  Cast  Iron  Pipe,  through 
Frank  A.  Barbour,  Boston,  chairman 
reported  the  organization  of  a  large 
joint  committee  under  the  auspices  of 
the  Engineering  Standards  Committee 
(see  this  journal  March  4,  p.  375,  and 
April  29,  p.  706. 

Fire  Prevention 

The  Joint  Fire  Prevention  Commit¬ 
tee,  F.  C.  Jordan,  Indianapolis,  chair¬ 
man,  reported  successful  fire  preven¬ 
tion  campaigns  in  several  cities.  On 
the  program  of  the  Water  Purification 
Division  were  progress  reports  of  the 
following  committees  of  the  Standard¬ 
ization  CJouncil:  Standard  Methods  of 
Water  Anlysis;  Practicable  Loadings 
for  Purification  Processes;  Industrial 
Wastes  in  Relation  to  Water  Supply; 
Filter  Sand  Testing  and  Recording. 

Three  issues  of  Engineering  News- 
Record  Waterworks  Daily  appeared 
during  the  convention,  the  last  one  con¬ 
taining  complete  alphabetically  arranged 
lists  of  the  active  and  associate  mem¬ 
bers  who  had  registered  to  date.  Notes 
on  the  exhibits  appear  on  p.  1002 
of  the  Manufacturers  Section  of  this 
issue. 


Large  City  Planning  and  Survey 
Committee  for  New  York  City 

A  City  Planning  and  Survey  Commit¬ 
tee  of  475  members  has  been  appointed 
by  Mayor  Walker  “to  make  a  survey  of 
the  City  of  New  York  and  plan  for  its 
future  needs.”  The  committee  will 
meet  for  organization  June  21.  Besides 
an  executive  committee  there  will  be 
seven  sub-committees,  as  follows:  (1) 
On  Housing,  Zoning  and  Distribution  of 
Population.  (2)  Port  and  Terminal  Fa¬ 
cilities.  (3)  Traffic  Regulation  and 
Street  Uses.  (4)  Sanitation  and  Har¬ 
bor  Pollution.  (5)  Highways  and 
Bridges.  (6)  Parks  and  Recreational 
Facilities.  The  appointees  include 
many  engineers,  both  within  and  out¬ 
side  of  the  New  York  City  departments, 
architects ,  and  landscape  architects, 
manufacturers,  contractors,  lawyers, 
social  workers,  a  boxing  commissioner 
and  representatives  of  many  other 
groups. 


New  Railroad  Into  Colorado 

The  Dodge  City  &  Cimarron  Valley 
Railway  Ck).,  a  subsidiary  of  the  Atchi¬ 
son,  Topeka  &  Santa  Fe  Railway  Co., 
has-been  authorized  by  the  Interstate 
Commerce  Commission  to  construct  a 
single-track  railway  line  from  Manter, 
in  Stanton  County,  Kan.,  in  a  general 
westerly,  and  southwesterly  direction  to 
a  point  near  Joycoy,  in  Baca  County, 
Colo.,  a  distance  of  approximately  56 
miles.  The  new  railway  is  to  serve  an 
agricultural  and  grazing  area  about 
100  miles  square  which  is  without  rail¬ 
way  service  at  the  present  time.  The 
estimated  cost  of  the  extension  is 
$1,890,000.  It  is  expected  that  con¬ 
struction  will  be  started  at  once  and 
will  be  completed  before  June  30,  1927. 
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New  President  of  A.W.W.A. 

Allan  -W.  Cuddeback,  the  newly, 
elected  president  of  the  .4n',ericaii 
Waterworks  Association,  is  a  native  of 
Cuddebackville,  N.  Y.,  and  a  graduate 
of  Leland-Stanford,  Jr.  Univer-itv  in 
the  Class  of  1894.  He  began  hi>  prac- 
tical  training  in  the  waterworks  field  a? 
a  leveler  for  the  East  Jersey  Water 
Co.  on  water  supply  work  for  Newark, 
N.  J.,  before  ^aduating  from  college! 
After  graduation  he  was  employed  for 
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a  short  time  on  plans  for  a  sewerage 
system  for  Palo  Alto,  Calif.,  and  then 
with  the  U.  S.  Coast  and  Geodetic 
Survey  on  the  boundary  line  between 
California  and  Nevada.  In  1896  he  re¬ 
turned  to  the  New  Jersey  Water  Co. 
on  further  work  for  the  Newark  water 
supply,  later  going  to  the  Pas.=aic 
Valley  Sewerage  Commission,  a  d  then 
for  a  short  time  to  the  City  of  New 
York  on  topographical  surveys.  Fiom 
1897  to  1898  he  was  with  the  Metro¬ 
politan  Street  Railway  Co.,  and  in  1898 
he  returned  to  water  supply  work  as 
assistant  engineer  with  the  Passaic 
Water  Co.,  at  Paterson,  N.  J. 

Mr.  Cuddeback,  who  is  now  'dee- 
president  and  engineer  of  the  Passaic 
Consolidated  Water  Co.,  has  served 
that  company  and  its  associated  com¬ 
panies  as  assistant  engineer,  assistant 
superintendent,  superintendent  and  en¬ 
gineer  for  23  years. 


Obstacle  to  $100,000,000  Road 
Fund  Removed  in  Illinois 

The  last  legal  obstacle  to  the  com¬ 
pletion  of  the  Illinois  road  work  in¬ 
cluded  in  the  $60,000,000  bond  issue 
budget  was  removed  June  10  by  a  de¬ 
cision  of  Circuit  Judge  E.  S.  Smith  at 
Springfield,  Ill.,  who  held  that  the  state 
had  not  exceeded  its  authority  by  se¬ 
lecting  a  road  skirting  Pontiac  instead 
of  passing  through  the  city.  About  90 
miles  of  work  under  this  bond  issue  has 
been  held  up  pending  negotiation.^  on 
right-of-way.  This  work  will  be  let 
within  the  next  two  months,  and  the 
state  highway  department  will  then  be 
ready  to  proceed  with  work  under  the 
$100,000,000  bond  issue  passed  last 
year. 
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Failure  of  Lock  on  Portage 
Canal,  Wisconsin 

Timber  Wall  Falls  but  Gate  Holds  for 
Emergency  Repairs — Concrete 
Lock  to  Be  Built 

Failure  of  the  old  lock  at  Portage, 
Wis.,  on  the  Portage  Canal  connecting 
the  Fox  and  Wisconsin  rivers,  has  pro¬ 
duced  a  situation  so  serious  that  the 
War  Department  is  reported  as  under¬ 
taking  early  replacement  of  the  old 
timber  structure  with  a  new  concrete 
lock.  The  present  lock,  35  x  143  ft., 
built  in  1893  by  the  War  Department, 
replaced  an  old  structure  built  by  a  pri¬ 
vate  company  some  time  prior  to  1872, 
when  the  U.  S.  Government  assumed 
control  of  the  rivers.  It  has  only  upper 
and  lower  gates,  with  no  guard  gate. 
The  following  account  of  the  accident  is 
from  information  furnished  by  H.  V. 
Tennant,  of  the  General  Engineering 
Co.,  Portage,  Wis.,  who  is  also  in  charge 
of  the  Portage  levees  under  direction 
of  the  State  Engineer  of  Wisconsin. 

On  April  17,  when  the  Wisconsin 
River  was  practically ’'at  flood  stage, 
the  lock  gates  were  opened  to  allow  a 
number  of  large '  launches  to  pass 
through  the  canal  to  that 'river;  after 
they  had  passed,  the -water  vras  again 
lowered  in  the  lock  chamber.  This  rais¬ 
ing  and  lowering  of  the  water  caused  a 
pressure  on  the  chamber  walls  which 
re.sulted  in  the  collapse  of  the  west  side 
of  the  lock  chamber.  The  part  which 
fell  into  the  canal  carried  away  the 
abutments  and  masonry  which  held  the 
hollow’  quoin  of  the  upper  gate  in  place. 
There  was  a  head  of  8  or  10  ft.  on  the 
upper  gate  at  this  time,  and  with  the 
support  of  the  masonry  withdrawn,  the 
lock  gate  and  hollow  quoin  started  to 
fall.  By  good  fortune,  however,  a  large 
slab  of  concrete  sidewalk  from  the  top 
of  the  lock  wall  had  fallen  into  the 
lock  chamber  and  lodged  in  such  a  man¬ 
ner  as  to  brace  itself  against  the  gate 
and  the  hollow  quoin.  This  temporarily 
prevented  the  collapse  of  the  upper  gate 
and  while  the  structure  was  apparently 
ready  to  collapse  it  remained  in  place 
until  it  could  be  made  secure  by  cables 
and  other  temporary  expedients. 

Emergency  Repairs 

In  the  absence  of  the  government  en¬ 
gineer  Mr.  Tennant  took  charge  of  the 
situation  and  effected  emergency  re¬ 
pairs  with  stone  and  sandbags,  thus 
making  the  gates  temporarily  secure. 
If  the  upper  gates  had  given  way,  it  is 
considered  certain  that  the  rush  of 
water  into  the  lock  chamber  would  have 
swept  away  the  remainder  of  the  west 
chamber  wall,  as  well  as  the  lower 
gates.  This  would  have  resulted  in  a 
serious  flood  in  the  small  Fox  River 
valley,  as  full  flow  of  the  Wisconsin 
River  would  have  gone  down  that  valley. 
There  was  at  that  time  about  16  ft. 
difference  in  elevation  between  the 
water  surface  in  the  Wisconsin  River 
and  in  the  Fox  River,  about  li  mile 
distant. 

The  old  lock  was  entirely  of  timber 
construction,  the  walls  of  the  chamber 
be  ng  made  of  timbers  tied  into  tlie 
earth  back  of  the  bank  with  tie  rods 
secured  to  piling.  Immediately  behind 
the  timber  wall  was  a  loose  masonry 


drywull,  but  this  was  little  more  than 
a  pile  of  loose  stones  filled  in  behind 
the  timber.  Within  the  last  three  or 
four  years,  the  timber  wall  had  been  re- 
lined  with  2-in,  planks,  which  gave  it 
the  appearance  of  being  in  very  good 
condition,  but  the  main  timbers  were 
old  and  largely  rotted,  so  that  the 
structure  was  in  a  weak  condition. 

It  was  planned  at  first  to  repair  the 
old  lock  gates  and  to  rebuild  the  walls 
in  timber  construction  similar  to  the 
old  .structure.  However,  the  citizens  of 
Portage  felt  that  this  type  of  construc¬ 
tion  would  only  be  safe  for  a  few  years 
and  that  another  failure  might  occur 
with  much  more  serious  result.s.  They 
made  a  direct  appeal,  therefore,  to  the 
War  Department  and  the  Chief  of  En¬ 
gineers,  asking  for  replacement  with  a 
concrete  structure  which  would  be 
permanent  and  would  eliminate  further 
danger  from  this  source.  As  a  result 
plans  are  now  being  made  for  a  con¬ 
crete  lock  which  is  expected  to  replace 
the  old  timber  structure  within  the 
next  few  months. 


Ontario  Increases  Amount  of 
Road  Building  Fund 

The  Ontario  Government,  which 
earlier  in  the  year  decided  upon  a 
program  of  road  construction  invoMng 
a  cost  of  slightly  under  three  million 
dollars,  has  decided  on  a  further  out¬ 
lay  of  about  $500,000.  Additional  ex¬ 
penditures  are  in  contemplation,  as  a 
number  of  bridges  may  have  to  be  built 
later  in  the  year,  which  may  bring  the 
total  outlay  up  to  $5,000,000.  Last 
year’s  expenditure  was  $5,500,000. 


New  Building  Code  for  Ohio 

A  statement  by  the  Ohio  Board  of 
Building  Standards  explains  that  under 
the  law  creating  this  Board  it  is  re¬ 
quired  to  submit  revisions  of  the  pres¬ 
ent  State  building  code,  and  that  some 
of  the  most  glaring  defects  were  reme¬ 
died  at  the  recent  session  of  the  leg¬ 
islature.  Public  hearings  have  been  ar¬ 
ranged  for  discussion  of  a  complete 
new  code  at  meetings  in  dilTerent  cities 
(luring  June  and  July. 

Prizes  Awarded  in  Competition 
for  Copenhagen  Bridge  Design 

Three  prizes  have  been  awarded  for 
the  best  design  for  a  high-level  bridge 
across  Copenhagen  harbor,  Denmark. 
The  international  competition  announced 
some  months  ago  brought  out  33  de¬ 
signs.  First  prize,  in  the  amount 
15,000  kronen,  was  awarded  to  Prof. 
A.  Rosen,  architect,  and  C.  B.  Petersen, 
engineer,  both  of  Copenhagen,  working 
in  co-operation  with  the  Gutehoffnung- 
shiitte  of  Oberhausen,  Germany.  Two 
prizes  of  10,000  kronen  each  were 
awarded  to  i)r.  C.  N'okkentved  and 
S.  F.  Jesper.sen,  of  Copenhagen;  and 
to  Christian!  &  Nielsen,  contractors,  of 
Copenhagen,  and  the  .Maschinenfabrik 
Aug.sburg-Niirnberg,  of  Gustavsburg, 
Germany,  working  in  co-operation  with 
Prof.  Kai  Gottlob,  of  Copenhagen, 
architect.  The  jury  also  recommended 
the  purchase  for  2,000  kronen  of  a  de¬ 
sign  prepared  by  Monberg  &  Thorsen, 
of  Copenhagen,  working  in  co-operation 
with  Prof.  Karl  Wach,  of  Diisseldorf, 
Germany,  architect,  and  the  Flender 
Bridge  Works,  of  Benrath,  Germany. 


NEW  DAM  ON  CRUSE  RIVER  COMPLETED 


^T'HERE  has  been  completed  re- 
cently  a  new  dam  on  the  Cruse 
River,  near  Eguzon,  Prance,  for 
the  development  of  hydro-electric 
power.  The  above  picture  shows 
the  dam  partly  completed.  The 
maximum  height  of  the  completed 


structure  is  about  200  ft.  The 
reservoir  formed  behind  the  dam 
will  be  approximately  11  miles 
long  and  three-tenths  of  a  mile 
wide  at  the  widest  point.  The 
power  to  be  developed  at  the  site 
will  be  approximately  100,000  hp. 
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C.  J.  Ullrich  Elected  New 
President  of  A.A.E. 

C.  J.  Ullrich,  a  member  of  the  firm  of 
Mcdonajrle  &  Ullrich,  consulting:  engi¬ 
neers,  Salt  Lake  City,  Utah,  has  been 
elected  president  of  the  American  Asso¬ 
ciation  of  Engineers  for  the  ensuing 
year,  to  succeed  Dr.  D.  B.  Steinman. 
.Mr.  Ullrich  is  a  native  of  Michigan 
City,  Ind.,  and  a  graduate  of  the  Uni¬ 
versity  of  Michigan  in  the  Class  of 
1906.  He  began  engineering  work  with 
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the  Leonard  Construction  Co.,  of  Chi¬ 
cago,  upon  graduation  from  college.  In 
1909  he  became  superintendent  of  con¬ 
struction  for  all  work  above  ground  for 
the  Superior  Coat  Co.,  of  Superior, 
Wyo.,  and  in  1911  became  resident  en¬ 
gineer  on  the  construction  of  the  Idaho 
Falls  Municipal  Hydro-Electric  Plant 
and  Pumping  Station  on  the  Snake 
River.  In  1912  he  became  office  engi¬ 
neer  for  the  Utah  State  Roads  Com¬ 
mission,  and  the  following  year  was  ap¬ 
pointed  deputy  state  engineer  of  Utah, 
which  position  he  held  until,  in  1921,  he 
became  a  member  of  the  firm  of  Mc- 
Gonagle  &  Ullrich. 

Mr.  Ullrich  also  is  an  attorney-at- 
law,  having  been  admitted  to  practice 
in  1917  in  the  State  Court  of  Utah,  and 
the  Federal  Court  in  1921.  He  confines 
his  legal  practice  to  engineering  mat¬ 
ters  entirely. 


Quantity  Surveyors  Form  a 
New  Organization 

(Concluded  from  p.  997) 
ton,  presented  a  suprisingly  long  and 
varied  list  of  this  class. 

.\fter  the  constitution  had  been  sub¬ 
mitted,  discussed  and  adopted,  officers 
for  the  first  year  of  the  American  Insti¬ 
tute  of  Quantity  Surveyors,  were  elected 
as  follows:  President,  W.  F.  Jackson, 
Birmingham,  Ala.;  first  vice-president, 
C.  L.  Weeks,  Los  Angeles,  Calif.;  sec¬ 
ond  vice-president,  Oscar  Euphrat,  Cin¬ 
cinnati,  Ohio;  secretary,  C.  T.  Burman, 
Chicago;  treasurer,  G.  Sjmak,  Bridge¬ 
port,  Conn. 
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Delegates  from  Every  State 
at  A.A.E.  Convention 

Association  Works  Under  Active  Con¬ 
ditions  at  Philadelphia — Reaches 
Sound  Condition 

(Enpineering  Netca-Record  Staff  Report) 

More  than  a  hundred  delegates  and 
members  are  in  attendance  at  the  an¬ 
nual  convention  of  the  American  Asso¬ 
ciation  of  Engineers  being  held  at 
Philadelphia  during  the  current  week, 
all  states  of  the  United  States — there 
is  also  a  delegate  from  Honolulu — are 
represented.  The  major  work  of  the 
meeting  is  consideration  of  reports  of 
standing  committees  of  the  association. 
Questions  of  practice,  registration,  com¬ 
petition  and  fees  are  demanding  much 
discussion.  The  internal  affairs  of  the 
association,  which  have  been  prominent 
at  the  conventions  of  the  past  two  or 
three  years,  are  not  prominent  this 
year,  however.  A  stable,  sound  condi¬ 
tion  of  membership  and  finances  ap¬ 
pears  to  have  been  reached.  After 
many  internal  difficulties  and  marked 
decrease  in  membership  during  the  past 
two  years  or  more,  the  curve  of  mem¬ 
bership  is  again  rising  slowly,  with  a 
present  figure  of  about  6,500,  of  whom 
nearly  5,300  are  above  student  grade. 
The  finances  have  been  brought  to  a 
satisfactory  condition  by  thrifty  man¬ 
agement. 

Retiring  President  D.  B.  Steinman 
put  the  tone  of  the  convention  on  a 
high  plane  at  the  beginning  by  an  ad¬ 
dress  of  remarkable  strength,  under  the 
title,  “Our  Profession.”  His  theme  was 
that  every  man  is  a  debtor  to  his  pro¬ 
fession,  and  he  urged  from  the  asso¬ 
ciation  that  it  make  it  its  principal  duty 
to  increase  the  heritage  received  by  the 
present  generation  from  the  engineers 
who  have  preceded. 

Registration  of  Engineers 

Registration  was  a  subject  of  par¬ 
ticularly  active  discussion  at  the  ses¬ 
sions  of  the  convention.  There  is  de¬ 
cided  dissatisfaction,  it  appeared  from 
the  comments  of  various  objectors,  with 
the  working  of  the  licensing  laws  in 
several  states,  notably  Pennsylvania 
where  the  administration  appears  to  be 
distinctly  bad.  Some  proposals  were 
made  that  registration  laws  of  unsatis¬ 
factory  character  where  not  helpful  in 
their  working  should  be  repealed.  In 
opposition  to  this  view,  however,  it  was 
brought  out  that  the  present  difficulties 
in  the  working  of  the  laws — in  particu¬ 
lar  due  to  the  grandfather  clause — 
must  be  tolerated  and  that  the  major 
function  of  the  registration  laws  is  to 
build  an  engineering  profession  for  the 
future.  This  view  was  expressed  in  a 
particularly  forcible  way  by  0,  Laur- 
gaard,  city  engineer  of  Portland,  Ore., 
and  chairman  of  the  Oregon  registra¬ 
tion  board. 

C.  J.  Ullrich,  consulting  engineer. 
Salt  Lake  City,  was  elected  president 
of  the  association  for  the  coming  year. 
W.  R.  Harris  and  D.  M.  Baker  were 
elected  vice-presidents.  The  new  direo' 
tors  are:  J.  M.  BusweU,  C.  W.  Cross, 
V.  H.  Cochrane,  C.  S.  McKee,  H.  G. 
Culverhouse,  E.  G.  Haines,  and  J. 
Denison. 


R.\NDOM  LINES 


Quite  a  Long  Dam  !  ! 

“The  opening  of  the  dam  is  the  fiist 
step  in  an  ambitious  plan  to  harness 
the  river  power  of  Massif  Central  and 
provide  a  sufficient  quantity  of  ‘white 
coal’  for  the  electrification  of  all  the 
railways  and  supply  electricity  for  the 
whole  district  of  Paris.  The  dam  is 
eleven  miles  long  and  in  places  five- 
eighths  of  a  mile  wide  and  its  holding 
capacity  is  about  13,500,000,000  gal¬ 
lons.” 

From  a  wireless  dispatch  to  the  .Wic 
York  Times.  For  more  exact  details 
see  the  picture  of  the  dam  under  con¬ 
struction  on  p.  999. 

*  *  * 

Accommodating  Water 

Herbert  Janvrin  Brown,  “meteor¬ 
ologist,”  has  found  another  way  to 
enlist  the  Mid-We.st  farmer  for  the  in¬ 
land-waterway  campaign.  “The  Great 
Lakes  to  Gulf  waterway”  he  said  in  an 
address  the  other  day  in  Chicago  “will 
add  $10  to  the  value  of  every  planted 
or  grazing  area  west  of  the  Mississippi. 

.  .  .  TTie  water  from  the  Great 
Lakes  flowing  into  the  Gulf  of  Mexico 
will  swing  to  the  right  and  be  carried 
in  the  form  of  moisture  by  the  monsoon 
winds  back  over  a  50-mile  stretch  of 
country  up  and  down  the  Mississippi 
valleys.” 

*  *  « 

How  Water  Is  Used  in  California 

Sir — Enclosed  is  a  clipping  from  the 
New  York  Suv,  in  which  you  may  be 
interested  and  which  shows  how  they 
do  it  in  California. 

“Schenectady,  May  27. 

“An  unusual  feature  of  the  project 
will  be  the  ratio  of  storage  capacity  to 
yield.  At  the  main  Bucks  Creek  reser¬ 
voir  there  is  an  estimated  annual  run 
off  from  the  water  sheds  above  the 
dam  of  72,000  acre  feet.  In  order  to 
control  this  run  off  a  storage  capacity 
of  103,000  acre  feet  will  be  provided. 
The  average  total  yield  through  the 
power  house  will  be  114,000  acre  feet 
per  year,  and  this  will  produce  205,- 
000,000  kilowatts.”  W.  M.  C. 

*  *  * 

Rating  the  Engineer 

A  delegate  to  the  Master  Plumbers’ 
Association  convention  in  Los  Angeles 
a  few  weeks  ago  suggested  that  young 
men  entering  the  plumbing  business  be 
henceforth  referr^  to  as  “sanitaiy 
engineers”  instead  of  as  plumbers’ 
helpers.  Discussion  from  the  floor  of 
the  convention,  says  the  Los  Angele? 
Evening  Express,  “revealed  that  the 
majority  of  delegates  were  in  sym¬ 
pathy  with  this  move  to  elevate  the 
tone  of  the  profession.  Sanitary  engi¬ 
neers,  it  was  asserted,  would  sound 
infinitely  better  than  plumbers  and 
would  place  the  business  on  a  par 
with  bricklayers,  stonemasons  and  other 
craftsmen.” 
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Senate  Passes  Bill  Appropriating 
$165,000,000  for  Highways 

Bv  a  vote  of  63  to  6  the  Senate  on 
June  11  passed  the  Federal- Aid  high- 
wav  hill.  It  authorizes  an  appropriation 
of  $75,000,000  for  the  next  fiscal  year 
and  a  similar  amount  for  the  succeed¬ 
ing  fiscal  year.  In  addition,  $15,000,000 
is  authorized  for  forest  roads  and  trails. 

The  Senators  who  voted  against  the 
bill  on  final  passage  were:  Bingham, 
Connecticut;  Edwards,  New  Jersey; 
Gary,  Rhode  Island;  McLean,  Connecti¬ 
cut;  Metcalf,  Rhode  Island;  and  Moses, 
New  Hampshire. 

The  bill  was  passed  by  the  House  on 
April  16.  As  this  is  written,  it  is 
before  the  President  for  signature. 


Denver  Plans  Power  and  Storagfe 
Projects  on  South  Platte 

The  city  and  county  of  Denver  have 
applied  to  the  Federal  Power  Commis¬ 
sion  for  a  preliminary  permit  covering 
a  project  on  the  South  Platte  River  to 
provide  water  for  municipal  use  and  to 
develop  power. 

The  development  includes  six  reser¬ 
voirs  with  a  total  capacity  of  443,200 
acre-feet.  It  is  proposed  to  build  a 
power  house  at  each  reservoir.  The 
amount  of  power  to  be  developed  and 
the  height  of  each  dam  and  the  storage 
is  as  follows: 


Reservoir 

Power 

Kilowatts 

Height  of 
Dam  in  Feet 

.Acre-Feet 

American . 

..  4.500 

228 

80.000 

Cheeaeman . . . 

..  6.750 

212 

79.000 

Deckers . 

. .  6.000 

130 

2.900 

Two  Forks. . . 

..  18.000 

333 

262.000 

Strontia . 

..  12.000 

156 

1.800 

Intake . 

..  12.000 

228 

17.500 

Total . 

..  59,250 

443.200 

National  Lime  Association  in 
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Engineering  Societies 
f-  f 


Calendar 


Annual  Meetlnft 


AMERICAN  ASSOCIATION  OF  EN¬ 
GINEERS,  Chicago,  III. :  Annua! 
Convention,  Philadelphia,  Pa..  June 
14-17,  New  York  City,  June  18-19, 
1926. 

SOCIETY  FOR  PROMOTION  OF  EN¬ 
GINEERING  EDUCATION,  Unl- 
ver.*»lty  of  Pittsburgh ;  Annual 
Meeting,  State  University  of  Iowa, 
Iowa  City,  June  16-18,  1926. 

AMERICAN  SOCIETY  FOR  TESTING 
.M.VTERIALS,  Philadelphia,  Pa. ; 
Annual  Meeting.  Atlantic  City, 
N.  J. ;  June  21-25,  1926. 

AMERICAN  SOCIETY  OP  CIVIL. 
ENGINEERS,  New  York.  N.  Y. : 
Summer  Meeting,  Seattle,  Wa.sh., 
July  14-16;  Annual  Convention, 
Philadelphia,  Pa.,  October  4-9, 
1926. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston,  Mass. ; 
Annual  Meeting,  Providence,  R.  I., 
Sept.  14-17,  1926. 

INTERNATIONAI.  CITY  MANA¬ 
GERS’  ASSOCIATION,  Lawrence, 
Kansa.<> ;  Annual  Convention,  Colo¬ 
rado  Springs,  Colo.,  Sept  21-22, 
1926. 


The  Minnesota  Federation  of  Archi¬ 
tectural  and  Engineering  Societies  has 
arranged  an  international  mid-continent 
engineering  convention  to  be  held  at 
Duluth  and  on  the  Mesabi  iron  range 
Aug.  12  to  14.  Technical  papers  and 
visits  to  mines  and  industries  will  be 
included,  as  well  as  special  entertain¬ 
ment.  W.  H.  Woodbury,  Wolvin  Build¬ 
ing,  Duluth,  Minn.,  is  in  charge  of  ar¬ 
rangements. 


the  National  Press  Building  for  the 
George  A.  Fuller  Construction  Co. 
Mr.  Dunlop  joined  the  Fuller  organiza¬ 
tion  in  January  as  assistant  to  the 
vice-president.  During  the  World  M  ar 
he  was  a  construction  engineer  in  the 
Navy  Department  in  charge  of  the 
construction  of  the  Navy  and  Munitions 
building. 

A.  G.  Ripberger,  until  recently  assist¬ 
ant  general  .superintendent  of  opera¬ 
tions  of  the  United  Alloy  Steel  Cor¬ 
poration,  has  been  appointed  chief 
engineer  of  that  company,  covering  all 
its  divisions. 

F.  E.  Weymouth  has  been  engaged 
by  the  J.  G.  White  Engineering  Cor¬ 
poration  as  chief  engineer  for  their 
work  in  Mexico.  He  suspends  his  work 
as  active  head  of  Brock  &  Weymouth, 
Inc.,  Philadelphia,  Pa.,  but  remains  a 
director  and  consultant  of  the  firm. 

Milo  S.  Ketchum,  dean  of  the  Col¬ 
lege  of  Engineering,  University  of 
Illinois,  received  the  degree  of  doctor 
of  science  at  the  annual  commencement 
of  the  Colorado  School  of  Mines,  after 
delivering  the  commencement  address 
on  the  subject,  “The  Engineer  as  a 
Professional  Man.” 

Holton  D.  Robinson,  of  the  firm  of 
Robinson  and  Steinman,  consulting 
engineers.  New  York  City,  received  the 
degree  of  doctor  of  science  from  St. 
Lawrence  University  June  8;  he  is  a 
graduate  of  this  college. 

J.  LeRoy  Underhill,  assistant  to 
the  manager  of  the  Vermont  Lighting 
Corporation,  has  been  appointed  super¬ 
intendent  of  the  St.  Albans  division 
with  headquarters  at  St.  Albans,  Ver¬ 
mont. 


Annual  Convention 

The  Eighth  Annual  Convention  and 
the  twenty-fourth  annual  meeting  of 
lime  manufacturers  held  at  French 
Lick,  Indiana,  June  8-11,  combined  tech¬ 
nical  and  popular  discussions  of  prob¬ 
lems  of  interest  to  manufacturers  and 
users  of  lime. 

The  subjects  discussed  and  the 
speakers  were  as  follows:  “The  Market 
for  Lime,”  by  Irving  G.  Fellner,  Busi¬ 
ness  Manager,  Chemical  and  Metal¬ 
lurgical  Engineering:  “Economical  and 
Substantial  Construction,”  by  John  H. 
McClatchy,  Philadelphia;  “Balanced 
Publicity,”  by  R.  P.  Brown,  manager 
publicity  department,  N.L.A.;  “Lime  in 
the  Industrial  Field,”  by  L.  B. 
Burt,  Manager  Industrial  Department, 
X.L.A.;  “The  Uses  of  Lime  in  Construc¬ 
tion,”  by  J.  S.  Elwell,  manager,  con¬ 
struction  department,  N.L.A.;  and 
“Practical  Aspects  of  Research,”  by  G. 
J.  Fink,  director.  Association  Labora¬ 
tories,  N.L.A.  The  uses  of  lime  in  con¬ 
crete  and  asphalt  highway  surfacing 
and  in  the  trei.tment  of  dirt  roads  were 
described  by  C.  R.  Stokes,  manager  of 
the  highway  department  and  by  H.  W. 
Wood  of  the  same  department.  Practi¬ 
cally  the  entire  attendance  participated 
in  the  two  round  table  conferences,  the 
first  of  which  was  devoted  to  problems 
of  manufacture  and  the  second  to  the 
properties  and  uses  of  lime. 


A  joint  outing  of  the  New  England 
Water  Works  Association  and  the  Bos¬ 
ton  Society  of  Civil  Engineers  will  be 
held  on  June  22  at  the  New  Ocean 
House,  Swampscott,  Mass. 

The  Engineers’  Club  of  Baltimore  at 
its  annual  election  held  June  3  elected 
as  president,  C.  C.  Cook,  of  the  Balti¬ 
more  &  Ohio  R.R.  engineering  depart¬ 
ment;  vice-presidents,  Norman  A.  Hill 
and  J.  U.  Bragg;  treasurer,  W.  A.  Wood 
(re-elected). 

c -  -  ) 

Personal  Notes 

f-  — 1 

Dr.  Elwood  Mead,  the  Commissioner 
of  Reclamation,  Washington,  D.  C., 
left  Washington  June  14  for  a  visit 
to  some  of  the  government’s  land  recla¬ 
mation  projects,  making  brief  stops  at 
New  York  and  Detroit.  Dr.  Mead  will 
address  the  American  Society  of  Agri¬ 
cultural  Engineers  at  its  meeting  later 
in  June  at  Lake  Tahoe,  Calif.,  on  the 
development  of  the  lower  Colorado.  He 
will  return  to  Washington  about 
July  2. 

Frank  R.  Dunlop,  formerly  with  the 
J.  Henry  Miller  Construction  Co.  of 
Baltimore,  Md.,  has  gone  to  Washing¬ 
ton,  D.  C.,  as  construction  manag^er  on 


Charles  M.  Upham  has  resigned  his 
position  as  state  highway  engineer  of 
North  Carolina.  He  will  continue  in 
his  position  as  business  director  of  the 
American  Road  Builders’  Association, 
director  of  the  Highway  Research 
Board  of  the  National  Research  Coun¬ 
cil,  and  engineer-manager  for  Byrne 
Brothers  Construction  Co.  in  Mexico. 

. I 

Obituary 

S.  D.  Cooper,  assistant  manager  of 
the  timber  treating  plant  of  the  Atchi¬ 
son,  Topeka  &  Santa  Fe  Ry.,  died  at 
Topeka,  Kan.,  June  9.  Mr.  Cooper  for 
many  years  had  been  active  in  the 
preservative  treatment  of  timber  for 
railway  purposes.  At  the  time  of  his 
death  he  was  chairman  of  the  Commit¬ 
tee  on  Wood  Preservation  of  the  Amer¬ 
ican  Railway  Engineering  Association, 
and  he  was  a  past  president  of  the 
A  men', an  Wood  Preservative  Associ¬ 
ation. 

Edward  T.  Scovill,  Cleveland,  Ohio, 
retired  railroad  builder  who  in  the 
1880’s  and  1890’s  built  sections  of  the 
Northern  Pacific,  Southern  Pacific  and 
Canadian  Pacific  railroads,  and  also 
railroads  in  Peru,  died  in  Paris,  France, 
recently,  aged  80  years. 
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prom  the  M^nufactureris  Point  of  Vieiv 

k.  (T  A  Point  of  Contact  ^ 

Between  Maker  and  User  of 
Construction  Equipment  and  Materials  jj 


Water  Works  Equipment  and 
Materials  at  Convention 

.'V.W.W'.A.  Examines  Latest  Products  of 
Seventy-Nine  Representative 
Manufacturers  at  Buffalo 

(Knginc<  riny  ycws-Kecord  Utaff  Report) 

The  results  of  the  past  year’s  prog¬ 
ress  in  the  manufacture  of  equip¬ 
ment  and  materials  for  every  branch  of 
the  waterwork.s  field  were  exhibited 
June  7-11  to  1,300  members  and  guests 
of  the  American  Water  Works  Associa¬ 
tion  in  session  at  Buffalo,  N.  Y.  Both 
the  exhibit  and  the  convention  sessions 
were  held  in  the  Hotel  Statler,  so  that 
the  exhibit  hall  was  continuously 
crowded  with  interested  waterworks 
men.  J.  E.  O’Leary,  of  the  Pittsburgh- 
Des  Moines  Steel  Co.,  was  chairman  of 
the  Exhibit  Committee  of  the  W’ater- 
works  Manufacturers  Association. 

Especially  noteworthy  were  the  ef¬ 
forts  the  manufacturers  made  to  ex¬ 
plain  interestingly  and  practically  the 
different  products.  Moving  picture 
reels  were  used  extensively  in  this  con¬ 
nection,  while  operating  models  of 
pumps,  ditching  machines,  pipe  manu¬ 
facturing  equipment,  and  the  cut  sec¬ 
tions  of  meters,  valves,  etc.,  were  other 
examples. 

For  purposes  of  classification,  the 
seventy-nine  exhibits  may  be  divided 
into  eight  classes,  consisting  of  four 
exhibits  of  chemicals  and  chlorinating 
equipment,  three  exhibits  of  filtration 
equipment,  fifteen  exhibits  of  meters 
and  meter  boxes,  nineteen  exhibits  of 
pipe  and  pipe  auxiliaries,  seven  ex¬ 
hibits  of  pumps  and  well  apparatus, 
six  exhibits  of  repair  and  construction 
equipment,  twelve  exhibits  of  valves, 
fittings,  and  hydrants,  and  a  miscella¬ 
neous  group  of  seven  exhibits.  The  re¬ 
maining  number  of  the  total  exhibits 
was  made  up  of  technical  publications. 

Chemical  and  Chlorinating  Equipment 
— More  than  the  average  developments 
were  noted  in  this  branch.  Wallace  & 
Tiernan  had  a  large  exhibit  of  chlori¬ 
nating  equipment,  80  per  cent  of  which 
was  new.  A  new  automatic  vacuum 
feed  machine  was  featured,  together 
with  an  improved  one  for  automatic 
solution  feed.  New  equipment  known 
as  a  chloro-clock  feeds  a  chlorine  solu¬ 
tion  by  displacement  when  a  cylinder 
drops  into  the  chlorine  storage  tank  at 
a  regulated  rate.  Still  another  new  de¬ 
vice  was  a  dialed  platform  scale  for 
charting  directly  the  loss  in  weight  as 
chlorine  is  used  from  the  cylinder. 
Paradon  Engineering  Co.  showed  its 
standard  equipment  featuring  the  type 
of  large  machine  it  has  installed  in  the 
new’  Buffalo  filtration  plant.  For  de¬ 
termination  of  hydrogen-ion  concentra¬ 
tion,  the  La  Motte  Chemical  Products 
Co.  -showed  a  new  piece  of  equipment 
carrying  the  test  tubes  of  color  stand¬ 


ards  and  distilled  water  on  a  revolving 
drum.  Much  time  and  labor  can  be 
saved  in  testing  by  means  of  this  rou¬ 
lette.  The  Electro  Bleaching  Gas  Co. 
showed  its  standard  equipment. 

Filtration  Equipment — Filter  operat¬ 
ing  tables,  dry  chemical  feed  machines, 
orifice  boxes,  milk  of  lime  feeders,  rate 
controllers  and  Venturi  tubes  were  ex¬ 
hibited.  The  manufacturers  were.  In¬ 
ternational  Filter  Co.,  F.  B.  Leopold 
Co.,  and  Builders  Iron  Foundry. 

Meters  and  Meter  Boxes — The  manu¬ 
facturers  of  meters  and  meter  boxes 
made  especially  practical  exhibits  by 
the  use  of  sectional  models  showing  the 
internal  details  of  the  equipment.  Ex¬ 
hibits  of  meters  were  shown  by  Badger 
Meter  Mfg.  Co.,  Buffalo  Meter  Co.,  Fed¬ 
eral  Meter  Corp.,  Gamon  Meter  Co., 
Hersey  Mfg.  Co.,  National  Meter  Co., 
Neptune  Meter  Co.,  Pittsburgh  Meter 
Co.,  Union  Water  Meter  Co.,  Van 
Gilder  Water  Meter  Co.,  and  Worthing¬ 
ton  Pump  &  Machinery  Co. 

Bingham  &  Taylor,  H.  W.  Clark,  and 
Ford  Meter  Box  Co.  displayed  meter 
and  valve  boxes.  Fred  W.  Hanks  ex¬ 
hibited  a  flat  type  “no-warp”  disk  as  a 
fabricating  part  for  all  makes  of 
meters. 

Pipe  and  Pipe  Auxiliaries — Nineteen 
manufacturers  of  all  kinds  of  pipes  ex¬ 
hibited  at  the  show.  Attracting  con¬ 
siderable  attention  was  an  operating 
model  of  the  machines  used  by  the 
American  Cast  Iron  Pipe  Co.,  for  man¬ 
ufacturing  its  new  product.  Monocast 
centrifugal  cast  iron  pipe.  Samples  of 
the  pipe  were  also  shown.  B.  Nicoll  & 
Co.  featured  cast-iron  pipe  from  the 
Pont-a-Mousson  foundries  in  France, 
and  showed  some  pipe  dug  from  the 
fountain  at  Versailles  and  said  to  have 
been  laid  about  220  years  ago.  Riveted 
steel  pipes,  cast-iron  pipes,  cement 
lined  and  lead  lined  pipes,  and  concrete 
pipes  were  shown.  Exhibitors  were,  in 
addition  to  the  two  mentioned,  Ameri¬ 
can  Brass  Co.,  Cement  Lined  Pipe  Co., 
Central  Foundry  Co.,  East  Jersey  Pipe 
Co.,  Lead  Lined  Iron  Pipe  Co.,  Lock 
Joint  Pipe  Co.,  MeWane  Cast  Iron  Pipe 
Co.,  National  Cast  Iron  Pipe  Co.,  Na¬ 
tional  Tube  Co.,  U.  S.  Cast  Iron  Pipe 
&  Foundry  Co.,  and  R.  D.  Wood  &  Co. 

Types  of  auxiliaries  shown  included 
jointing  materials  and  pipe  coatings. 
Hydraulic  Development  Co.,  Leadite 
Co.,  and  Victaulic  Oo.  of  America, 
showed  jointing  materials.  The  latter 
displayed  a  cast-iron  rubber-gasketed 
joint  extensively  used  in  Europe  for 
both  low  and  high  pressures;  it  is  ex¬ 
ceptionally  flexible.  The  Talbot  Non- 
Corrosive  Linings  Co.  also  introduced  a 
European  product  to  the  American 
market.  It  is  a  centrifugally  applied 
lining  consisting  of  a  bitumen  mixed 
with  a  filler,  generally  of  some  hard 
siliceous  material;  a  smooth  mirrorlike 
surface  results  for  the  bore  of  the  pipe. 


Waterworks  Manufacturers  Elect 

The  Water  Works  Manufactuivrs 
Association  held  its  annual  meeting 
June  10  at  the  A.W.W.A.  Conve»\t:on 
in  Buffalo.  The  members  of  the  eKti  u- 
tive  board  that  retired  this  year  wi  re 
re-elected.  Following  the  meetinn  of 
the  general  association,  the  executive 
board  met  and  elected  the  followiriK 
officers  for  the  ensuing  year:  John  S. 
Warde,  Rensselaer  Valve  Co.,  president; 
John  E.  O’Leary,  Pittsburgh  -  Des 
Moines  Steel  Co.,  vice-president,  and 
W.  R.  James,  Mueller  Co.,  treasurer. 
The  convention  committee  elected  vas 
D.  F.  O’Brien,  A.  P.  Smith  Mfg.  Co.. 
James  H.  Caldwell,  Ludlow  Valve  Mfg. 
Co.,  and  Charles  R.  Wood,  R.  D.  Wood 
&  Co. 


Wales  -  Dove  -  Hermiston,  and  Joseph 
Dixon  Crucible  Co.  were  the  other  ex¬ 
hibitors  of  pipe  coatings. 

Pumps  and  Well  Apparatus — Operat¬ 
ing  models  helped  to  make  these  ex¬ 
hibits  especially  useful.  Sullivan  Ma¬ 
chinery  Co.  showed  such  a  model  of  its 
“air-made  ”  well  for  shallow  sand  and 
gravel  formations.  Layne  &  Bowler  had 
two  models  of  its  vertical  centrifugal 
pump  for  deep  well  operation.  Amer¬ 
ican  Well  Works  operated  a  small 
model  of  its  totally  enclosed  deep  well 
pump.  Edson  Mfg.  Co.  exhibited  dia¬ 
phragm  pumps,  one  of  which  was 
mounted  on  a  rubber-tired  trailer. 

Sims  Pump  Valve  Co.  featured  its  in¬ 
clined-port  valve.  Other  exhibitors 
were:  Edward  E.  Johnson,  Inc.,  show¬ 
ing  an  automatic  tank  level  control 
and  deep  well  screens  and  the  Birch 
Mfg.  Co. 

Repair  and  Construction  Equipment 
— The  two  construction  equipment  ex¬ 
hibitors,  Barber-Greene  Co.,  and  Giant 
Manufacturing  Co.,  showed,  respec¬ 
tively,  models  of  a  service  trenching 
machine  and  a  manual  “pipe  pusher” 
for  installing  small  pipes  without  dig¬ 
ging  a  ditch.  Repair  equipment  was 
shown  by  National  Water  Main  Clean¬ 
ing  Co.,  Joseph  G.  Pollard  Co.,  A.  P. 
Smith  Mfg.  Co.,  and  Waterworks 
Equipment  Co. 

Valves,  Fittings  and  Hydrants — Fire 
hydrants  were  shown  by  a  majority  of 
the  valve  manufacturers.  Refinements 
in  valves  and  special  fittings  are  con¬ 
stantly  being  made,  and  space  permits 
only  saying  that  a  great  number  of 
them  were  on  display.  The  Mueller  Co. 
had  a  large  exhibit  featuring  a  work¬ 
bench  where  valve  and  fitting  assem¬ 
blies  could  be  made.  Exhibitors  of 
valves  fittings,  and  hydrants  were  Co¬ 
lumbian  Iron  Works,  Eddy  Valve  Co., 
Glauber  Brass  Mfg.  Co.,  Hays  Mfg. 
Co.,  Iowa  Valve  Co.,  Kennedy  Valve 
Co.,  Ludlow  Valve  Mfg.  Co.,  Michigan 
Valve  &  Foundry  Co.,  Rensselaer  Valve 
Co.,  Ross  Valve  Co.,  and  Vogt  Bros. 
Mfg.  Co. 

Miscellaneous — Companies  exhibiting 
indicating  devices  were  W.  &  L.  E. 
Gurley  showing  flow  meters  and  its 
line  of  surveying  instruments,  Republic 
Flow  Meters  Co.,  and  the  Simplex 
Valve  ti  Hydrant  Co.,  which  had  a 
large  display  of  indicating  and  record- 


injr  valves,  plain  and  illuminated,  for  than  experienced  in  a  gasoline  engine,  rangement  is  claimed  ( 
loss  of  head,  rate  of  flow,  pitot  results.  The  weight  ranges  from  40  to  60  lb.  per  manent  and  durable  thi 
and  wash  water  used,  in  addition  to  a  brake  horsepower  depending  upon  the  or  bolted  on  lugs.  Ship 
display  of  manometers  and  rate-of-flow  number  of  cylinders.  set  of  two  wheels,  inch 

controllers.  Steel  tanks  were  featured  by  No  attempt  has  been  made  to  reduce  approximately  2,200  lb. 
Chicago  Bridge  &  Iron  Works,  and  the  the  weight  by  the  last  pwssible  ounce  for 
Pittsburgh-Des  Moines  Steel  Co.  The 
Pitometer  Co.  showed  the  equipment 
used  in  its  waste  water  surveys,  while 
the  Pittsburgh  Testing  Laboratory  had 
literature  describing  its  testing  and  in¬ 
spection  service. 


Tracing  Paper  Is  White 
And  Odorless 

The  tracing  paper  now  being  manu¬ 
factured  by  the  Special  Paper  Mfg.  Co., 
96  Reade  St.,  New  York  City,  is  claimed 
to  overcome  two  objectionable  features 
characteristic  of  many  vellums.  The 
product  is  known  a.s  “Vellux”  and  is 
absolutely  odorless  and  of  a  white  tex¬ 
ture.  Claims  made  for  the  paper  are 
that  the  odorless  feature  adds  to  the 
efficiency  of  the  draftsman  and  that  a 
white  paper  gives  much  better  blue¬ 
prints  than  does  a  yellow. 


Business  Notes 


Er.nest  E.  Gamon,  formerly  presi- 
dent  of  the  Gamon  Meter  Co.,  has  or- 

ganized  the  Phoenix  Meter  Co.,  with  ^ 

at  Princes  Bay,  N.  Y.,  for 
the  manufacture  of  disk  type  meters 

sizes.  Mr.  Gamon  ’ 

president  of  the  newly  organized  com- 

I.NTERFLASH  SIGNAL  CORP.,  New  York, 

N.  Y.,  manufacturers  of  marine,  avia- 
tion  and  highway  signals,  announces 
that  Edward  W.  Tree  has  been  made 

advertising  manager.  For  the  past  10  -  ~  - - 

years  Mr.  Tree  has  been  identified  with 

technical  advertising  and  publishing  a  fairly  heavy  weight  is  satisfactory  for 
and  was  recently  editor  and  publisher  power  shovel  and  excavator  use,  since 
of  Good  Roads.  it  is  customary  to  add  dead  weight  to 


Roofs  of  Porcelain  Enameled 

Sheet  Steel  • 

A  roof  material  of  interlocking  units 
made  of  Armco  ingot  iron  and  enameled 
in  a  variety  of  colors  is  a  product  of 
the  Vitrified  Metallic  Tile  Roofing  Co., 
Detroit,  Mich.  The  tile  is  made  of  22- 


Equipmcnt  and  Materials 


High-Speed  Diesel  for 
Power  Shovels 

A  light  high-speed  Diesel  oil  engine 
built  especially  for  indu.strial  machine 
use  is  now  being  manufactured  by  the 
Foos  Gas  Engine  Co.,  Springfield,  Ohio. 
The  series  of  engine  capsules  range 
from  40  to  400  horsepower,  having  from 
one  to  eight  cylinders.  Speeds  are  set 
to  meet  the  driven  machine’s  require¬ 
ments,  usually  ranging  from  600  to  900 
r.p.m. 

In  this  new  engine,  one  of  the  first 
American  high-speed  Diesels  placed  in 
commercial  service,  no  .ipark  plug,  hot 
tube  or  other  devise  is  used  to  ignite 
the  fuel.  The  compression  is  carried  to 
450  lb.,  sufficient  to  provide  auto  igni¬ 
tion.  Combustion  proceeds  at  constant 
pressure,  with  the  result  that  the 
cylinder  pressure  is  but  little  higher 


panying  illustration  showing  the  “EZ 
lift”  motor  grader.  The  other  model, 
known  as  the  “standard,”  is  similar,  ex¬ 
cept  for  certain  refinements  which  are 
used  on  the  “EZ  lift.”  The  first  of 
these  refinements  is  the  lift  mechanism 
consisting  of  an  inclosed  machine-cut 
steel  worm  gearing  running  in  a  bath  of 
oil  and  aided  by  counter-balancing 
springs.  The  lift  wheels  are  40  in.  in 
diameter  with  ball  and  socket  joints 
on  the  lift.  The  side  shift  of  the 
scraper  is  also  accomplished  by  a  worm 
gear.  On  both  machines  the  operator  is 
above  the  machine  and  in  full  view  of 
the  scraper  blades.  Also,  both  ma¬ 
chines  have  a  16-ft.  wheel  base  and  an 
8-in.  channel  frame.  Three-point  sus¬ 
pension  is  a  feature  of  goth  graders. 
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The  10-ton  roller  is  also  a  new  prod¬ 
uct  being  similar  to  the  company’s 


smaller  roller  made  in  3,  4,  5,  6  and  7- 
ton  weights,  but  of  considerably  heavier 
construction. 

New  Bearing^  Has  Oil  Circulation 
and  Filtration  Features 

A  bearing,  now  being  manufactured 
and  distributed  by  the  Willamette  Iron 
Steel  Works,  Portland,  Ore.,  pos¬ 
sesses  the  dual  features  of  automatic 
circulation  and  filtration  of  the  oil. 
Behind  the  bearing  surface  a  reservoir 
is  provided,  from  which  the  oil  passes, 
through  small  feed  passages,  to  the 
shaft.  At  each  end  of  the  bearing  are 
provided  oil  return  ducts,  filled  with 
wool  waste,  through  which  the  oil  is 
filtered.  These  ducts  connect  with  the 
oil  reservoir,  and  a  definite  circulation 
of  lubricant  is  established  and  main¬ 
tained.  A  feature  of  the  bearing  is 
provision  so  that  the  part  subjected  to 
the  greatest  pressure  and  the  greatest 
friction  gets  the  largest  amount  of  oil. 
The  results  are  said  to  be  an  unusual 
freedom  from  l)earing  trouble  and  a 
significant  .saving  in  the  consumption 
of  oil. 

The.se  bearings  are  being  manufac¬ 
tured  in  flat  bottom,  internal  collar,  drop 
hanger,  rigid  post  ball  and  .socket,  and 
various  other  types  for  special  purpo.ses 
to  accomnuKlate  all  shaft  sizes. 


Equipment  for  the  Road  Builder 

Recent  additions  to  the  line  of  equip¬ 
ment  manufactured  by  the  Hadfield- 
Penfield  Steel  Co.,  Bucyrus,  Ohio,  in¬ 
clude  a  tandem  road  roller,  a  crawler 
tread  for  the  Fordson  tractor,  and  an 
automatic  scraper. 

The  WTnchell  tandem  roller  is  made 
in  3,  4  and  5-ton  sizes  and  used  with 
Fordson  power  plants.  These  rollers 
are  usually  sold  through  Fordson 
dealers  who  supply  the  power  plant.  A 
feature  of  the  machine  is  the  steering 
mechanism  which  uses  a  regular  Ford¬ 
son  differential  worm  and  worm  gear. 
The  roller  can  be  attached  to  the 
tractor  in  about  an  hour’s  time.  The 
rolling  width  is  62  in.  and  the  wheel 
base  96  in. 

The  Cahl  Track  Co.,  San  Francisco, 
Calif.,  has  been  purchased  and  the  Cahl- 
track  will  be  added  to  the  Hadfield-Pen- 
field  company’s  line  of  crawler  mount¬ 
ings.  The  tracks  can  be  furnished  with 
any  sort  of  equipment  and  are  here  il¬ 
lustrated  with  a  Fordson  tractor.  The 
track  on  the  ground  is  42  x  12  in.,  and 
the  bearing  pressure  per  square  inch 
is  3i  lb.  Timken  bearings  are  used  and 
a  feature  of  the  track  is  the  placing  of 
the  driving  sprocket  high  enough  to 
keep  out  of  the  dirt. 

The  third  product  is  an  automatic 


types  of  construction,  floor  surfa  c?, 
and  design.  Tables  are  given  for  .le- 
signing  reinforced-concrete  slabs  to¬ 
gether  with  the  style  of  National  stoel 
fabric  reinforcement  that  is  roc  on- 
mended  with  different  thicknesse-  of 
slab.  Tables  are  also  given  for  com¬ 
puting  the  weight  and  area  of  the  steel 
and  the  fabric. 

Concrete  Block — National  Lime  .As¬ 
sociation,  Washington,  D.  C.,  descriiios 
the  use  of  lime  in  the  manufacture  of 
concrete  blocks  and  other  products  in 
a  recent  bulletin  No.  315.  Much  of  the 
text  is  based  upon  the  paper  given  at 
the  American  Concrete  Institute  moot¬ 
ing  in  February  by  P.  C.  Cutting, 
Director  of  Laboratories,  Rock  Island 
Arsenal,  on  the  “Effect  of  Lime  on 
Concrete  Products,” 

Gasoline  Engine  Units — CuMAX  En- 
GINEB31ING  Co.,  Clinton,  Iowa,  has  is¬ 
sued  new  gasoline  engine  literature, 
consisting  of  three  bulletins,  describing 
the  application  of  its  engines.  Bulletin 
E  describes  the  portable  and  stationary 
types,  designed  for  belt  connection. 
Both  outdoor  and  indoor  service  is 
provided  for.  Bulletin  F  de.scribes  the 
engine  direct-connected  to  electric  gen¬ 
erators,  both  a.c.  and  d.c.  from  20  to 
75  kw.  Bulletin  G  describes  the  unit 
direct-connected  to  a  centrifugal  pump. 

Wire  Rope  In  the  Oil  Fields — Brod¬ 
erick  &  Bascom  Rope  Co.,  St.  Louis, 
Mo.,  present  in  a  booklet  entitled, 
“Driller,”  Know  Your  Ropes,”  the  things 
it  has  learned  from  a  study  of  the  use 
of  wire  rope  for  the  driller  and  oil 
producer.  It  states  that  “every  at¬ 
tempt  has  been  made  to  eliminate  tech¬ 
nicality,”  and  that,  “simple  under¬ 
standable  language,”  is  used  to  “ex¬ 
plain  what  happens  to  a  wire  rope  in 
drilling  and  how  to  get  the  most  of  the 
line.”  A  number  of  illustrations  are 
given  explaining  the  different  methods 
recommended. 


Educational  Film  on  Wrought- 
Iron  Pipe  Manufacture 

The  National  Tube  Co.,  Frick  Build¬ 
ing,  Pittsburgh,  Pa.,  has  had  prepared 
a  second  educational  motion  picture 
showing  its  methods  of  manufacturing 
wrought  iron  pipe.  The  new  film, 
known  as  “The  Arteries  of  Industry,” 
gives  an  intelligent  conception  of  the 
manufacture  of  wrought  pipe  by  show¬ 
ing  the  series  of  operations  in  the  mill 
and  animated  diagrams  of  some  of  the 
important  processes.  The  first  film, 
which  has  bwn  out  for  some  time,  was  of 
the  same  general  nature  and  entitled 
“From  Ore  to  National  Pipe.”  These 
films  are  loaned  without  charge  by  the 
National  Tube  Co. 


scraper  known  as  the  “Du-Pat.”  The 
tractor  operator  has  control  of  the 
depth  of  the  cutting  blade  and  when 
unloading  he  may  spread  the  dirt  at 
'any  desired  depth.  'The  scoop  unloads 
by  tipping  forward.  The  scrapers, 
shown  behind  the  tractor,  are  built  in 
capacities  of  1  and  2i  cu.yd. 


Publications  from  the 
Construction  Industry 


Wire.  Mesh  Reinforcement — National 
Steel  Fabric  Co.,  Pittsburgh,  Pa.,  has 
ready  for  distribution  a  booklet  on  re¬ 
inforced-concrete  floors  which  treats  of 


Wuidow  Sash — David  Lupton’s  Sons 
Co.,  Philadelphia,  has  prepared  a 
catalog  on  its  projected  sash,  which 
opens  beyond  the  window  line  and  auto¬ 
matically  stays  open.  The  two  types, 
architectural  and  industrial,  are  illus¬ 
trated  and  a  dozen  pages  of  wall  de¬ 
tails  for  their  installation  are  given. 

Irrigation  Pumping  Plant — De  Laval 
Steam  Turbine  Co.,  Trenton,  N.  J.,  ha.s 
published  a  new  booklet  on  the  use  of 
its  pumps  in  irrigation  plants.  The 
booklet  illustrates  and  describes  numer¬ 
ous  farms  and  orchards  irrigated  by 
pumping  in  the  fruit  raising  section  of 
Oregon.  Data  are  also  gpven  on  the 
selection  of  pumps  to  suit  the  various 
requirements. 
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Motor  Registrations  Indicate  Necessity  for  More  Active  Paving  Programs  in  at  Least  One-Third  of  These  States 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST.  AND  VOLUME 


Where  Extensive  Paving  Programs 
Are  Most  Needed 

Requirements  Gauged  by  Volume  of  Automobile  and 
Motor  Truck  Registrations 

HOSE  states  which  require  more  these  specific  localities.  In 


Those  states  which  require  more 
active  road  building  programs  in 
order  to  accommodate  the  increasing 
volume  of  motor  traffic,  are  indicated 
in  the  accompanying  illustration. 

The  top-most  of  the  three  bars  oppo¬ 
site  the  name  of  each  state  represents 
the  money  value  of  street  and  road 
contracts  of  $25,000  and  over,  awarded 
in  that  state  during  1925,  expressed  as 
a  percentage  of  the  total  street  and 
road  contract  value  for  the  entire 
United  States  in  1925. 

The  middle  bar  in  each  case  repre¬ 
sents  the  number  of  miles  of  public 
roads,  paved  or  otherwise,  existent  in 
that  state  expressed  as  a  percentage  of 
the  total  road  mileage  of  the  entire 
United  States. 

The  bottom  bar  for  each  state  repre¬ 
sents  the  number  of  automobile  and 
motor  truck  registrations  in  that  state 
for  1925,  expressed  as  a  percentage  of 
the  total  registrations  for  the  entire 
United  States  during  the  year. 

Sixteen  of  the  forty-eight  states  have 
a  percentage  figure  for  motor  registra¬ 
tions  in  excess  of  that  for  road  mileage, 
indicating  the  need,  in  some  cases,  for 
additional  roads  as  well  as  hard  surfac¬ 
ing  of  earth  and  gravel  highways  and 
more  frequent  repairs  on  those  already 
paved. 

The  states  in  question  are:  Massa- 
chu.'isetts,  Rhode  Island,  Connecticut, 
New  York,  New  Jersey,  Pennsylvania, 
Maryland,  Delaware,  Florida,  Indiana, 
Wisconsin,  Michigan,  Ohio,  Illinois, 
Washington  and  California. 

Of  these  sixteen,  three  states,  name¬ 
ly,  Delaware,  Indiana  and  Wisconsin 
show  a  mileage  figure  smaller  than  that 
for  registrations  and  one  for  contracts 
below  that  of  mileage,  indicating  the 
future  possibilities  of  road  lettings  in 


these  specific  localities.  In  the  other 
thirteen,  however,  the  volume  of  street 
and  road  contract  letting  is  sufficiently 
great  to  make  up  for  at  least  a  part 
of  the  paving  requirements. 

In  the  remaining  thirty-two  states 
the  road  mileage  comes  nearer  meet¬ 
ing  requirements  as  indicated  by  motor 
registrations. 

The  figures  for  contracts  awarded  are 
taken  from  the  Construction  News  sec¬ 
tion  of  Engineering  News-Record.  The 
mileage  and  registration  figures  are 
from  the  Bureau  of  Public  Roads. 

Heavy  Brick  Demand  Continues 
— Yard  Prices  Easier 

Considering  the  number  of  firms'  re¬ 
porting  and  plants  closed  down,  the 
demand  for  common  brick  is  a  very 
small  fraction  ahead  of  a  year  ago,  as 
measured  by  unfilled  orders  booked  by 
members  of  the  Common  Brick  Manu¬ 
facturers  Association  of  America. 

Increasingly  heavy  imports  have  not 
succeeded  in  preventing  the  usual 
scarcity  occurring  at  this  time  of  the 
year  in  the  New  York  market.  Prices 
everywhere  are  fairly  steady.  The 
average  price  at  yard  for  the  entire 
country  was  $13,313,  May  1,  1926  as 
compared  with  $13,828  per  M  on  the 
same  date  last  year,  a  difference  of  3.7 
per  cent. 

The  following  tabulation  shows  the 
situation  as  reported  by  the  C.B.M.A.: 
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206,551 

339,629 

This  Week’s  Contracts — W'eek 
Ago— Same  Week  Last  Year 

The  money  value  of  contracts  re¬ 
ported  in  the  present  issue  of  Engi¬ 
neering  News-Record  is  here  compared 
with  the  figures  for  corresponding 
weeks.  Minimum  costs  observed  are: 
$15,000  for  water-works  and  excava¬ 
tions;  $25,000  for  other  public  works; 
$40,000  for  industrial  and  $150,000  for 
commercial  buildings. 

Contracts  Let  at  Minimum  Mentioned 
for  Entire  U.  S. 


Week 

Ended 

Public 

Work 

(•> 

Priv.ate 

I*rojccfa 

(•) 

Total 

Contract* 

(•) 

June  17,J926 

June  to,  1926 

June  18,  1925 

$29,497 

30,536 

26.919 

$27,896 

44,577 

24,635 

$57,393 

75,113 

51,554 

Heaviest  Week : 
1926,  Mar.  II 

1925,  Sept.  3 

13,029 

16,215 

73.613 

69,424 

86.642 

85,639 

lanuarv  1  todntc; 

1926 . 

1925 . 

492,062 

473,371 

826.808 

609,386 

1.318.870 

1,082.757 

(*)  000  omitted. 


Lumber  Reports  Indicate  Revival 
of  Frame  Building  Demand 

Exceptional  activity  is  reported  in 
lumber  production,  which  has  just 
passed  its  seasonal  peak  for  the  year, 
according  to  the  -National  Lumber 
Manufacturers  Association. 

Comparison  with  1925  shows  a 
heavier  output  and  a  greater  volume 
of  shipments  and  new  orders.  Lumber¬ 
men  are  of  the  opinion  that  the  extra¬ 
ordinary  height  of  the  seasonal  peak 
is  due  to  a  revival  of  demand  for  frame 
construction  in  the  smaller  munici¬ 
palities  and  also  in  the  rural  districts. 
rO.MP.\RKI)  WITH  YEAR  AO«> 

l^ast  Week  CorrespondlnK 
In  May  Week  In  ISS.'* 


Pn>ductton  . 277,462.624 

Shlpnientn . 268,K.'>2,027 

Orders  . 266.879,695 


Ft. 

256,638,966 

262,488,808 

249,154,190 


FIRST  TWENTY-O.VE  WEEKS 
Production  Shipment*  Order* 

Ft.  Ft  Ft 

J9-:«..'\,27.5.0B7,0«4  5..’>02.fl»7.n«6  .5.40a.i:t8.;iKO 
19-2.,..'>,20».157,76«  5,‘290.095,7«4  5,1.58,«40,tl.3.-l 


Per  Cent  of  U  S.Totol 


Cent  of  U.S. Total 
0  I  Z  3  4  5 


Per  Cent  of  U.S.Toteil 
12  3  4  5 


Per  Cent  of  U.S. Total  Per  Cent  of  U.S  Totol 

1  2  3  4  5  6  7  0  1  2  3  4  5  6  7 


l925  Sfrttfs  and  roads 
contracts  OMardrd,  $SfiOO 
and  Odtr 


Mil»s  of  public  roads 
1925 Itutomobitt  and 
motor  truck  rtgisfrahont 
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Weekly  Construction  Market 


CONSISTENT  with  the  generally  firmer  tone  in 
wholesale  prices,  construction  materials  show  little 
tendency  to  fluctuate.  Lumber  remains  unchanged  in 
over  half  the  number  of  cities  reporting  this  week; 
slight  easing,  however,  is  developing  at  some  of  the 
Southern  mill  points.  Linseed  oil  has  risen  5]c.  in 
New  York  and  4ic.  per  7i  Ib.-gal.  at  Minneapolis,  since 
June  8.  At  Birmingham,  No.  2  foundry  pig  iron  is 
down  $l  per  ton  to  $21,  as  again.st  $22  one  month  ago 
and  $20({/$21  at  this  time  last  year;  inquiries  are  more 
active  in  New  York.  Steel  reinforcing  bars  and  structural 
shapes  are  quoted  at  $2  per  100  lb.,  Pittsburgh,  for 
large  tonnages;  $2.10  applying  on  quantities  under  100 
tons.  Building  trades  wage  disputes  and  other  labor 
troubles  are  in  force  in  eighteen  localities  throughout 
the  country.  With  the  exception  of  the  masons’  and 


bricklayers’  strike  at  Troy,  N.  Y.,  the  other  seventeen 
controversies  were  mentioned  in  E.  N.-R.,  issue  of  June 
o.  Settlements  effected  during  the  past  two  weeks  were 
as  follows:  Hartford,  Conn.,  hod  carriers  and  build- 
ing  laborers  returned  at  the  old  wage  of  90c.  per  hr.; 
Aberdeen,  Wash.,  carpenters  terminated  three-weeks’ 
strike  by  accepting  $1,061  per  hr.,  an  advance  from 
the  old  rate  of  $1,  after  having  demanded  $1,121; 
Denver,  Colo.,  carpenters  agreed  to  a  rate  of  $10  per 
day  on  jobs  awarded  since  Jan.  23,  the  old  wage  of  $9 
applying  on  all  previous  contracts;  Washington,  D.  C., 
carpenters  accepted  an  advance  of  60c.  per  day  instead 
of  $1  originally  demanded,  agreement  to  hold  until 
1928;  Chicago,  Ill.,  iron  workers  returned  .to  work  pend¬ 
ing  a  grant  of  $1.50  per  hr.,  effective  Oct.  1,  present 
rate  of  $1.37i  to  remain  in  force  until  then. 


New  York 

Atlanta 

Dallas 

Chicago  Minneapolis 

Denver 

.San  Francisco 

Seattle 

Montreal 

Steel  Products 

StiiK'iiiral  shapes,  100  Ih . 

83  34 

83  40 

84  15 

83  10  83  35 

83  07} 

83  30 

3.35 

84.  (X) 

Siiiictural  rivets,  100  lb . 

4  50 

3  50 

4  75 

3  50  3  75 

4  '65 

5  00 

4  00 

5.50 

Ueiiit'orcing  Itars,  J  in.  up,  100  lb  . 

3  24 

3  30 

3  38 

3.00  3  25 

3  77} 

3  10 

3.25 

3.25 

Steel  pipe,  black,  2i  to  0  in.  lap, 

(liscuunt . 

4S% 

54% 

53.6% 

55%  54  25% 

36% 

35,6®49.2%  45% 

37  ,83 

Cast-iron  pipe,  6  in.  and  over,  ton 

51.(>0@53.60 

45.30 

54.00 

40.20^*50.20  53  00 

64.00 

52  00 

55  00 

55  00 

Concreting 

Material 

Cement  without  hags,  bhi . 

2  50@2  60 

2  35 

2.05 

2.10  2.32 

2.85 

2.31 

2  65 

1.15 

Gravel,  J  in.,  cii.vd  . 

1  75 

1  <40 

2  38 

1.60  1.65 

1  90 

1.80 

1.50 

1.50 

Sand,  cn.vd . 

I  00 

1.(0 

2  00 

1.40  1.25 

1  00 

1.40 

1.50 

1.25 

Crushed  stotte,  J  in.,  cu.yd . 

1  85 

2  50 

2.83 

1.87}  1.75 

2.50 

1.80 

3.00 

1.70 

Miscellaneous 

I’Ine,  ,1x12  to  12x12,  20  ft.  and 

under,  M.ft . 

62  00 

34  00 

56  00 

41  00  39.00@3o.75 

34.75 

27  00 

25.00 

■  55  00 

1  ime,  finishing,  hviltated,  ton. 

18  20 

23  50 

20  00  v  ’- 

20.00  -  '  25  50 

24.00 

22  00 

24.00 

21.00 

l  ime,  common,  lump,  per  hbl  ... 

2.25(n.2  75 

1  50 

1  85 

:  2  25  .'  -  1.60@1  70  2.70  ' 

1  (.0 

'  2.80 

10.00 

Commoir  brick,  dehveied.  I.IHK)...  . 

20.10 

10  50 

14  10 

12  00 '•  -  14.25 

12  00 

15.00 

15.00 

17.50 

Hollow  building  tile,  4x12x12,  per 

■  *  I 

block .  . .  . 

Not  used 

.08'' 

!5  .112 

.075  .076 

.075 

.09 

12 

[IoIb)w  partitioti  tile  4x12x12,  per 

.  r 

block. . ; . 

.1112 

.0895  .112 

.075  .076 

.075 

.108 

.09 

.10 

Linseed  oil,  raw,  bbl.  lots,  gal...  . 

-1-80} 

00} 

1  13 

-»-'92.  -{-98} 

-1-1.11 

.97 

1  12 

1.03 

Common  Labor 

Common  labor,  union,  hour . 

.00} 

30 

871  . ' 

.50®  55 

.55 

.62} 

Common  labor,  non-union,  hour.  .. 

.25 

30@  50 

82i  45®  60 

40®  45 

.50  ' 

.50 

.30®  35 

ICxpIniiBlinn  of  I’riroi* — Prices  are  to  con- 
iruotors  In  carload  lots  unless  other  quan¬ 
tities  are  s|H‘clfled.  Increases  or  decreases 
from  previous  quotations  are  Indicated  by 
f  or  —  siRns.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  Is  given ; 
tS-6%  means  a  discount  of  45  and  5  per 
cent. 


New  York  quotations  delivered,  except 
snttd.  gravel  and  crushed  stone,  alongside 
dock ;  common  lumi>  lime  In  280-lb.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars;  tile  "on 
trtick.s”;  linseed  oil  and  cast-iron  pipe  f.o.b. 

I.ahor — ('onorete  laborers'  rate,  93{c. ; 
building  laborers,  90|c. 


riiiraxo  quotes  hydrated  lime  In  50-lb. 
bugs;  common  lump  lime  per  180-lb.  net. 
I.umber,  sand,  gravel  and  stone  f.o.b. ;  price 
on  fir  Is  quoted  Instead  of  pine. 


MinnrapolU  quotes  on  fir  instead  of  pine. 
Itrlck,  sand  and  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Orsvel  and  crushed  stone 
quoted  at  pit.  Common  labor  not  organ¬ 
ized. 


This  limited  price  list  is  piibllRhed 
weekly  tor  the  purpose  of  giving 
current  prices  ■  on  the  principal 
construction  .materials,  and  of  noting 
Important  price  changes  on  the  less 
important  materials.  Moreover,  ^  only 
the  chief  cities  are. quoted.  ‘r  ' 

.  .Valuable  suggestions  on  costs  of^ 
work  can  be  had  by  noting  actual  bid-' 
dings  as  reported  in  our  Construction  - 
News  section.  .  , 

The  first  issue  of  each  month  car¬ 
ries '  complete  quotations  for!  all'  con-_ 
struction  materials  and  for  the  Impor¬ 
tant  cities.  The  last  complete  list  will 
be  found  in  the  issue  of  June  3  the 
next  on  duly  I. 


Denver  quotes  on  fir  instead  of  pine. 
Cement  “on  tracks” ;  gravel  and  sand  at 
pit ;  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  Is  at  ware¬ 
house.  Linseed  oil,  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 


'  Dallas  quotes  lime  per  180-Ib.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 

San  Francisco  quotes  on  Heath  tile,  slzs 
SiiX'S  X  11|.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-l.  pipe,  which  is  mill  price 
■plus  freight,  to  railway  depot* at  any  ter¬ 
minal.  Common  lump  lime  per  180-Ib.  net. 
Lumber  prices  are  to  dealers  in  yards  at 
San  Francisco,  for  No.  1  flr,  common. 

Seattle  quotes  on  Douglas  flr  (delivered! 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacka 
Sand  and  gravel  at  bunkers. 

Montreal  quotes  on  flr  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered ;  sand, 
gravel,  lime  and  cement  on  siding ;  brick 
f.o.b.  plant ;  steel  and  pipe  at  warehouse. 
Hollow  tile  per  ft.  Clement  price  Is  In 
Canadian  funds  (the  Canadian  dollar  stands 
at  100.109).  Bag  charge  is  80c.  per  bbl. 
Discount  of  10c.  per  bbl.  for  payment  within 
20  days  from  date  of  shipment.  Steel  pipe 
per  100  ft.  net ;  2}  In.,  $37.83. 


Business  Briefs 

Call  money  quoted  at  4  per  cent, 
June  14;  year  ago  33  per  cent. 

Time  loans:  sixty-ninety  days,  4@4i; 
four-six  months,  4i@41  per  cent. 

Commercial  paper:  best  names  4 
per  cent;  other  names,  4i  per  cent. 


On  June  I,  1926 

E.  N.-R.  Construction  Cost  Index  Number  204.80 
E.  N.-R.  Construction  Volume  Index  Number  254 

For  Explanation  and  Details  of 
Indexes  Since  1913 
See  the  First  Issue  of  Every  Month 


